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EXECUTIVE SUMMARY

This Feasibility Study (FS) report was prepared by URS Corporation (URS) for the 192
Ralph Avenue site, located in Brooklyn, the City of New York, Kings County, New York. The site
was historically used for a dry cleaning service. Tetrachloroethene (PCE) was used in dry cleaning
operations as a cleaning solvent. Results of the Remedial Investigation (RI) prepared by Shaw
Environmental & Infrastructure of New York, P.C. (Shaw) (September 2015) and previous
investigations indicated the presence of PCE and related degradation products in soil, soil vapor,
indoor air, and groundwater at the site and adjacent properties. A soil vapor extraction (SVE) system
was installed at the Ralph Avenue property in 2008 and appears to have mitigated contamination
levels to concentrations acceptable to the New York State Department of Environmental
Conservation (NYSDEC). The horizontal extent of volatile organic compounds (VOCs) in soil has
been delineated.

Based on investigations performed to date, the horizontal extent of groundwater
contamination has been delineated. PCE and its degradation products (e.g., trichloroethene [TCE],
cis-1,2-dichloroethene [cis-1,2-DCE], and trans-1,2-dichloro-ethene [trans-1,2-DCE]) have migrated
offsite via groundwater. VOC contamination has exceeded applicable standards, criteria, and

guidance (SCGs) in groundwater.

The remedial goal for the site is to eliminate or mitigate all significant threats to public
health and the environment presented by the contaminants disposed at the site. Numerical cleanup
goals for the site are based on Part 375 criteria for unrestricted use. To meet the remedial goal for the

site, the following RAOs were established:

For Public Health Protection:

e Prevent ingestion of groundwater with contaminant levels exceeding drinking water

quality standards.
e Prevent contact with, or inhalation of volatiles, from contaminated groundwater.

For Environmental Protection:

iv
URS CORPORATION
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o Restore groundwater aquifer to pre-disposal/pre-release conditions, to the extent

practicable.

In order to meet the remedial goal and remedial action objectives for the site, the following

remedial alternatives were developed:

e Alternative 1 — No Further Action
e Alternative 2 — No Action with Continued Groundwater Monitoring
e Alternative 3 — In Situ Treatment of Highest Concentrations Portions of Plume

e Alternative 4 — In Situ Treatment of Entire Plume

These alternatives were evaluated against the NYSDEC criteria: Overall Protection of Public
Health and the Environment; Compliance with Standards; Criteria and Guidance; Long-term
Effectiveness and Permanence; Reduction of Toxicity, Mobility and VVolume with Treatment; Short-
term Effectiveness; Implementability; Land Use; and Cost. Based on the evaluation, Alternative 2 is
the recommended remedy for the site with a total present worth cost of about $110,000. It includes

the following components.
e Nine existing groundwater monitoring wells shown in Figure 5-1 would be sampled
annually and analyzed for VOCs.

e Additional soil vapor intrusion sampling would be performed as necessary in accordance

with the Site Management Plan

\Y
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1.0 INTRODUCTION

1.1 Contract Authority

URS Corporation (URS) prepared this Feasibility Study (FS) report for the 192 Ralph
Avenue site located in Brooklyn, the City of New York, Kings County, New York. The report
was prepared for the New York State Department of Environmental Conservation (NYSDEC)
under the State Superfund Standby Contract, Work Assignment D007622-32.

1.2 Scope of Feasibility Study

This FS report evaluates the remedial action for the contaminants found to be present at
and in the vicinity of the site. This FS was developed to meet the requirements set forth in the
New York State Code Rules and Regulations (NYCRR) 6 NYCRR 375, and NYSDEC
Department of Environmental Remediation (DER) DER-10 Technical Guidance for Site
Investigation and Remediation. This FS specifies the remedial goal and remedial action
objectives, identifies potential remedial technologies feasible for use at this site, and develops
remedial alternatives that meet the remedial action objectives. Remedial alternatives will be
evaluated in sufficient detail such that the NYSDEC can prepare a Proposed Remedial Action
Plan and issue a Record of Decision.

1.3 Report Organization

This document has been organized consistent with NYSDEC DER-10 and includes the

following sections:

e Executive Summary.

e Introduction.

e Site Description and History.

¢ Remedial Goal and Remedial Action Objectives.

¢ Identification and Screening of Remedial Technologies.
o Development and Description of Alternatives.

o Detailed Analysis of Alternatives and Recommended Remedy.

11
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2.0 SITE DESCRIPTION AND HISTORY

This section presents a site description and a summary of site conditions and site history.

2.1 Site Description

192 Ralph Avenue (site #224042) is located in the Bedford-Stuyvesant section of
Brooklyn, New York. The site investigation was performed in the area along Ralph Avenue
between the main thoroughfares of Macon Street to the north, Marion Street to the south, Patchen
Avenue to the west, and Howard Avenue to the east (Figure 2-1). This area defines “the site” as
referred to in this report. There is currently a small single-story building on the site. The building
shares its side walls with a three story building to north and a four story building to the south.

Surrounding land uses include commercial and residential.

2.2 Site History

From approximately 1946 to 1998, the 192 Ralph Avenue property was operated by a dry
cleaner. After removing the concrete basement floor as part of an initial subsurface investigation
in 2002, it was determined that contamination at the Site was directly related to the former dry-
cleaning facility operations. A Remedial Investigation (RI) in 2006 and a Supplemental
Investigation in December 2007 under the Voluntary Cleanup Program (VCP) revealed that soil
vapor was impacting indoor air quality on and adjacent to 192 Ralph Ave. In January 2008 the
VCP called for the installation of a soil vapor extraction (SVE) system and a vapor barrier
beneath the former dry-cleaners, and an SVE system beneath the adjacent management office. An
SVE system was installed at the 192 Ralph Avenue property in 2008 and appears to have

mitigated indoor air contamination levels to concentrations acceptable to the NYSDEC.

An off-site investigation was not conducted under the VCP. In 2010, the NYSDEC
requested that Shaw Environmental & Infrastructure of New York, P.C. (Shaw) perform a RI to

determine the extent of impacts that were originating from the 192 Ralph Avenue property.

The contaminants of concern at the 192 Ralph Avenue VCP Site include
tetrachloroethene (PCE), trichloroethene (TCE), and associated breakdown products.
Contaminants of concern had been detected in soil, soil gas, indoor air, and groundwater in both

on and off-site areas in concentrations exceeding applicable guidance values.

2-1
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In April 2012, NYSDEC issued a work assignment to Shaw for additional RI work to
investigate any off-site impacts related to the VCP site. Shaw submitted the subsequent Final

Remedial Investigation Report in September 2015.

2.3 Site Geology

The Site is located in the Atlantic Coastal Plain Physiographic Province. The Pre-
Cambrian Age metamorphic bedrock is believed to be over 200 feet below ground surface (bgs)
at the Site. The geology of the Site consists of outwash sand and gravel deposits. The soils at the
Site have been classified as urban fill consisting of construction debris, rock, and ash. The urban
fill reaches approximately 7 feet bgs, underlain by glacial deposits consisting primarily of silt,
sand, and gravel.

Between December 10, 2012 and January 17, 2013, Shaw advanced 10 soil borings (SB-1
through SB-10) to a maximum depth of 65 feet bgs (Figure 2-2). Soil types encountered at the
borings installed during the RI were generally tight silty sands that transitioned to loose, well-
sorted coarse sands below 20 feet bgs. During advancement refusal was encountered at three
locations: SB-4, SB-6, and SB-8. Refusal at SB-4 was near 13 feet bgs at the original location
and 12.5 feet bgs after the point was relocated four feet south. This point was relocated for a
third time directly across Decatur Street to the north where it was successfully advanced to 50
feet bgs. At SB-6, refusal was encountered once at 15 feet bgs, but the boring was successfully
advanced after moving the point three feet to the west. Refusal at SB-8 occurred at 35 feet as the
sample rods were being lowered to retrieve a soil core from the 40-45-foot bgs interval. This was
likely due to the saturated coarse sands collapsing upon rod retrieval due to a lack of cohesion

within the soil.

These studies found highly permeable fine to medium sands with some gravel appearing

above a confining layer of silty clay at about 60 to 70 feet bgs.

24 Site Hyvdrogeology

Groundwater is present in the fill and glacial deposits, occurring at depths of

approximately 35 to 40 feet bgs.

A total of nine monitoring wells (MW-1 through MW-5 and MW-7 through MW-10)

were installed at the site depths of approximately 50 feet bgs. Each well was constructed with 10

2-2
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feet of 0.01-inch slotted screen. Due to a low groundwater gradient, a contour map could not be
produced from the gauging results obtained during the February 2013 visit. Specifically, the
change in water table elevation across the area is 0.56 feet; this flat elevation, combined with the
relatively small size of the Site, topography, and paving of the Site all combine to make the
development of meaningful groundwater contours problematic. The data shows a groundwater

flow direction toward the southeast, which is generally consistent with historic gauging data.

2.5 Previous Investigations

A Voluntary Cleanup Program Investigation was performed during the period 2002 —
2008. An Initial Subsurface Investigation was conducted in 2002. After removing the concrete
basement floor, it was determined that contamination at the Site was directly related to the former
dry cleaning facility operations. A RI in 2006 and a Supplemental Investigation in December
2007 revealed that soil vapor was impacting indoor air quality on and adjacent to the site. In
January 2008, the VCP called for the installation of an SVE system and a vapor barrier beneath
the former dry cleaners, and an SVE system beneath the adjacent management office.

2.6 Potentially Applicable Standards, Criteria, and Guidance

Potentially applicable standards, criteria, and guidance (SCGs) for the site consist of Part
375: Remedial Program Soil Cleanup Obijectives (SCOs) that were used as the basis for
evaluating remedial alternatives in this FS. There are seven categories of SCOs in Part 375.
These categories include the following: unrestricted use, residential use, restricted residential use,
commercial use, industrial use, protection of ecological resources, and protection of groundwater.
Unrestricted use criteria are considered the most appropriate for the site and these SCOs were

used to develop and evaluate alternatives in this FS.

Groundwater standards are set by the Class GA standards presented in NYSDEC TOGS
1.1.1, April 2000.

There are no applicable regulatory criteria for soil vapor contamination. However,
because PCE and TCE are common soil and groundwater contaminants, the New York State
Department of Health (NYSDOH) has established air guidelines for indoor air concentrations of
these compounds to assist in determining whether actions should be taken to reduce potential

exposures to contaminants from soil vapor intrusion.

2-3
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2.7 Nature and Extent of Contamination

The nature and extent of contamination was delineated in the Rl Report prepared by

Shaw in September 2015. A summary of the RI findings is presented in this section.
271  Soil

Figure 2-2 shows the location of soil samples collected during the RI. Analytical results
from soil did not indicate the presence of contaminants of concern or any other analytes above

SCO guidelines for unrestricted use.
2.7.2  Groundwater

Figure 2-3 shows the locations of groundwater samples collected during the RI and in
more recent January 2016 sampling and the results that exceed the groundwater SCGs. PCE was
detected in all monitoring well samples and exceeded groundwater SCGs in all but two of those
samples. PCE levels increase in concentration toward the southwest, away from 192 Ralph
Avenue. Additional analytes detected in groundwater include TCE, cis-1,2-DCE, and trans-1,2-
DCE, with concentrations exceeding groundwater SCGs in several samples. Chloroform was also
detected in all groundwater samples collected, exceeding guidance values in five sample locations
(MW-3, PZ-2, MW-2, PZ-5, and PZ-4).

2.7.3  Soil Vapor

Figure 2-4 shows the locations where soil vapor samples were collected. PCE was the
only VOC detected and was found in all soil vapor sampling points and the ambient air sample
collected during the February and September 2013 sampling events. PCE concentrations

increased toward the southwest, away from 192 Ralph Avenue.

2.7.4 Indoor and Subslab Air

Owners of five structures agreed to sampling for indoor and subslab air contamination.
These locations are shown on Figure 2-5. Two locations had PCE detections in samples above
the NYSDOH “Guidance for Evaluating Soil Vapor Intrusion in the State of New York”
(NYSDOH, 2006) [NYSDOH VI Guidance]. Combinations of sub-slab soil gas and indoor air

results at the structure located at the corner of Decatur St. and Ralph Ave. fell within the range

2-4
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that NYSDOH VI Guidance recommends “mitigation”. A mitigation system was offered to the

owner of this location.

2.8 Qualitative Human Health Exposure Assessment

2.8.1 Potentially Exposed Receptors

The previous and current use of the site is commercial. The area immediately
surrounding the site is mixed-use commercial/residential. The future use of the site and

downgradient properties is anticipated to be the same as the current use.

Currently, there are no known potable wells within the immediate vicinity of the site.
New York City supplies potable water to residences in this area from a network of reservoirs in
the Croton, Catskill, and Delaware Watersheds.

Under both the current and future use scenarios, potentially exposed receptors include
commercial workers in buildings located at and near the site, nearby residents, other workers
(e.g., construction) at and in the vicinity of the site, and trespassers. Additionally, residents in
residential structures above the plume that did not permit indoor air sampling may be exposed to

solvent vapors.

The potential future use includes continued commercial and residential use, including
possible future construction activities. Thus, construction workers have also been identified as
potential receptors if construction occurs at the property in the future. Residents or site workers
could be exposed through groundwater ingestion if wells were installed near the site and the

water was used for human contact and/or consumption.

2.8.2 Exposure Pathways

Under the current use scenario, exposure to site-related contaminants via indoor air was
identified as a completed exposure pathway for some receptors. While direct exposure to
contaminated groundwater is not considered to be a completed exposure pathway under the

current use scenario, these media contribute to the contaminated soil vapor.

Under the future use scenario, exposure to site-related contaminants via groundwater and
indoor air are identified as potentially completed exposure pathways for some potential receptors.

Exposure may occur during potential commercial or residential construction efforts on the site or

2-5
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at nearby residences. Ingestion, dermal absorption, and inhalation of VOCs are potential
exposure pathways if contaminated media are exposed. Indoor air contamination directly caused
by groundwater contamination would continue to pose an inhalation exposure threat in the

absence of mitigation systems.

2-6
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3.0 REMEDIAL GOAL AND REMEDIAL ACTION OBJECTIVES

31 Remedial Goal
In accordance with DER-10, the remedial goal for site remediation is as follows:

e The remedy will eliminate or mitigate all significant threats to public health and the
environment presented by the contaminants disposed at the site. To the extent
possible, the remedy would restore the site to pre-disposal conditions.

3.2 Remedial Action Objectives

In order to meet the remedial goal, remedial action objectives (RAOs) were developed to
protect public health and the environment and provide the basis for selecting technologies and
developing alternatives. In order to develop site-specific RAOSs, the generic RAOs presented in
DER-10 were considered for the potential mediums of concern (groundwater and soil
vapor/indoor air). Table 3-1 presents a summary of the generic RAOs and the rationale for site-

specific RAO selection. The site-specific RAOs are presented below.

Groundwater:  As shown in Figure 2-3, some groundwater samples exhibited VOC

contamination above Class GA SCGs. The RAOs for groundwater are:

For Public Health Protection:

e Prevent ingestion of groundwater with contaminant levels exceeding drinking water

quality standards.
e Prevent contact with, or inhalation of volatiles, from contaminated groundwater.

For Environmental Protection:

e Restore groundwater aquifer to pre-disposal/pre-release conditions, to the extent

practicable.

Soil Vapor/Indoor Air: Sampling has identified some structures that contained VOC vapors in
or below structures at levels that resulted in actions being taken to reduce potential exposures to

contaminants through soil vapor intrusion. The RAO for soil vapor/indoor air is:
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For Public Health Protection:

e Mitigate impacts to public health resulting from existing, or the potential for, soil

vapor intrusion into buildings at the site.

3.3 Areas of Contamination Addressed

Based on the RI results summarized in Section 2 and the RAOs presented in the previous
sections, the areas and depth (as appropriate) of contamination addressed by this FS are described
in the following sections.

3.3.1 Groundwater

Groundwater contamination addressed by this FS is defined by the extent of the observed
plume which extends from the source at 192 Ralph Ave to approximately 800 feet to the
south/southwest.  Groundwater contamination extends from the top of the water table, at
approximately 35 to 40 feet bgs, to approximately 50 feet bgs.

332 Soil

Analytical results from soil matrices did not indicate the presence of contaminants of
concern or any other analytes above SCO guidelines. Therefore, no further action for soil is

required.

3.3.3 Soil Vapor/Indoor Air

PCE was detected in all soil vapor sampling points (Figure 2-4) and the ambient air
sample collected during the February and September 2013 sampling events. Soil gas PCE
concentrations were highest (greater than 1,000 pg/m®) adjacent to the 192 Ralph Avenue source
and in several soil gas points located within 600 feet downgradient of the source. There was only
limited participation by area building owners and tenants during indoor air sampling, but four of
the five structures tested had detectable levels of PCE in subslab vapors, but PCE was not
detected inside the structures. Targeted areas for Soil Vapor/Indoor Air remediation are not
defined. Soil vapor concentrations would be reduced through reductions of groundwater
concentrations, and structures would be mitigated on a case by case basis depending on indoor

and subslab vapor concentrations. Currently, only one structure at the intersection of Decatur St.
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and Ralph Ave. exhibits subslab PCE concentrations above the threshold established by

NYSDOH for implementation of mitigation activities.

NYSDEC will continue to provide indoor air testing for structures located above the
plume and provide subslab depressurization (SSD) systems to those structures that exceed the
criteria published by NYSDOH for mitigation systems. Therefore, no further action for Soil
Vapor/Indoor Air is required other than actions taken to reduce the size and concentration of the

groundwater plume.

3.4 General Response Actions

General response actions are broad response categories capable of satisfying the remedial
action objectives for the site.

No Further Action: A no further action response provides a baseline for comparison with other

alternatives and includes the ongoing vapor intrusion mitigation program.

Institutional Controls: Institutional controls, such as environmental easements and Site
Management Plans, are measures to provide protection to human health and the environment by

identifying contamination and reducing exposure.

Exposure Point Mitigation: Remedial measures may be implemented at the point of exposure to
mitigate exposure to contaminated material and provide adequate protection to human health and

the environment.

Containment: Containment measures are those remedial actions whose purpose is to contain
and/or isolate contaminants. These measures prevent migration from, or direct human exposure

to, contaminated media without treating, disturbing or removing the contamination.

Removal: Removal measures remove contamination from the subsurface for subsequent

treatment and/or disposal.

Treatment: Treatment measures include technologies whose purpose is to reduce the toxicity,
mobility, or volume of contaminants by directly altering, isolating, or destroying those

contaminants.
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4.0 IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES

This section identifies specific remedial technologies for the affected medium
(groundwater) and evaluates them with respect to their effectiveness and technical
implementability in meeting the RAOs for this site. Appropriate technologies will be carried

forward into the development of alternatives.

4.1 Identification of Technologies

This section identifies remedial technologies for groundwater, the only medium identified
above for treatment. Technologies are identified according to the general response actions
presented in Section 3.4.

4.1.1 Institutional Controls

Institutional controls would provide no action towards remediating groundwater
contamination, but would include an environmental easement(s) and a Site Management Plan
(SMP) which may be used in conjunction with, or in the absence of, remedial measures.
Currently, groundwater onsite and near the site is not utilized for potable purposes. Potable water
is provided to all residents and commercial establishments in the area by New York City.

Institutional controls would:

e Require compliance with the approved SMP.

e Limit the use and development of the properties to specific uses (e.g., unrestricted

use, commercial use).

e Prohibit groundwater use without treatment rendering it safe for its intended purpose
and approval by NYSDOH.

e Include requirements to complete and submit to the NYSDEC periodic certification

with long-term monitoring results.

e Identify procedures for characterization, handling, and the health and safety of
workers and the community who come into contact with the low levels of

contaminated groundwater in the event of intrusive subsurface activity at the site.
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Effectiveness: Institutional controls with an SMP and an environmental easement would be
effective in meeting the RAQOs of preventing ingestion of groundwater with contaminant levels
exceeding drinking water standards, and preventing contact with groundwater contaminated with
VOCs during future construction activities, but would not be effective in meeting the RAO of

restoring the aquifer to pre-disposal/pre-release conditions.

Implementability: Institutional controls would not be difficult to implement considering that
potable water is provided by New York City.

Cost: The cost for institutional controls would be relatively low.

Conclusion: Institutional controls are retained for use at the site.

4.1.2 Exposure Point Mitigation

Because groundwater is not used for personal consumption in the vicinity of the site,

Exposure Point Mitigation technologies are not applicable.
4.1.3 Containment

Groundwater containment technologies aim to limit the migration of contaminated
groundwater. Containment can be accomplished through physical isolation or hydraulic control.
Primary physical containment technologies are the installation of sheet piling or slurry walls.
These technologies are particularly effective on small source areas that have not migrated
significantly. Hydraulic containment comprises extraction well(s) to reverse natural hydraulic
gradients to prevent plume migration. Extracted groundwater typically requires treatment prior to

discharge.

Effectiveness: Contamination has migrated sufficiently far to have impacted adjacent residences
through the vapor intrusion exposure pathway. Therefore, containment would not be effective in
mitigating the impacts from this plume. Although it may prevent the further spread of

contamination from the site, it would not provide a significant exposure reduction.

Implementability: It would be difficult to construct and maintain containment measures over a
long time period due to infrastructure in the vicinity of the site including buildings, roadways, and

subsurface utilities.
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Cost: Containment construction costs are moderate to high.
Conclusion: Containment technologies will not be retained for consideration.
414 Removal

Groundwater contamination can be removed either as a liquid (groundwater removal) or

by being volatilized and removed as a vapor through air sparging or electrical resistance heating.

4.1.4.1 Groundwater Extraction and Treatment

Extraction via pumping wells is the typical method for groundwater removal as a liquid.
Collection trenches installed perpendicular to the plume flow direction have also been used for
groundwater removal. Removed groundwater would have to be treated prior to discharge. For
the low levels of PCE present in the groundwater, treatment would typically be carbon
adsorption.

Effectiveness: Although hydraulic conductivity information is not available, the reported coarse
sand nature of the aquifer materials would allow for a large radius of influence for extraction
wells. Regardless, groundwater extraction would be of limited effectiveness at this site because
of the large and dispersed nature of the plume.

Implementability: Groundwater extraction would be difficult to implement because of the urban
nature of the site. A network of wells would have to be installed over two to three blocks and
extracted water piped to a treatment facility. It would be difficult to site the wells, pumping

network, and treatment plant within a fully developed urban environment.

Cost: Groundwater removal through extraction wells has high capital cost, and would have to

operate for a very long time (decades) and thus would incur significant operating costs.

Conclusion:  Groundwater removal through an extraction well(s) will not be retained for

consideration because of the implementability limitations.

4.1.4.2 Air Sparging

Air sparging removes VOCs from groundwater by injecting air into the aquifer,

transferring the VOCs into the air, and then collecting the air with a vapor extraction system. The
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air would be sparged into the saturated zone below 35 feet bgs and collected using separate vapor

extraction wells installed in the vadose zone.

Effectiveness: Contaminants at the site are amenable to removal via air sparging. The coarse
sand aquifer material is amenable to an even distribution of sparged air and subsequent uniform

treatment.

Implementability: Air sparging requires a tight, regular pattern of injection points. The urban
nature of the site would limit the ability to implement this requirement. A greater barrier to
implementation is the need to install the vapor extraction points to recover the vapors. Inability
to effectively place these points uniformly to capture all generated vapors could lead to greater

vapor intrusion exposure pathways.
Cost: The cost for air sparging would be moderate.

Conclusion: Removal via air sparging will not be retained for consideration because of the

implementability limitations.

4.1.4.3 Electrical Resistance Heating

Electrical Resistance Heating (ERH) transfers VOCs in groundwater into the vapor phase
through heating rather than sparging. Steel electrodes are installed into the subsurface to the
maximum depth of contamination in a regular pattern. Electricity is passed from electrode to
electrode, using the saturated zone as a conductor. Because the saturated zone is merely an
adequate conductor, it provides sufficient electrical resistance. Power in the electrical current is
dissipated as heat. This heat causes the groundwater to boil, stripping out the more volatile
contaminants. The VOCs and steam are collected by a vapor recovery system similar to, but

larger in scope (to accommodate the steam), than that which would be employed with air

sparging.

Effectiveness: ERH is more effective than air sparging as it is not dependent on uniform flow of
sparged air. Volatilization occurs as a result of heat transfer, which is not affected by soil

permeability. The contaminants present at the site are amenable to volatilization via ERH.

Implementability: The same barriers to implementation that exist for air sparging would exist

for ERH. Electrodes would have to be installed in a regular pattern, and a robust vapor recovery
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system would be required throughout the treatment area. Such a vapor recovery system to capture
vapor phase VOCs released during the ERH process would be difficult to effectively construct

beneath the buildings.

Hundreds of kilowatts of power are required to implement ERH. Such capacity may not

be available from the local grid.
Cost: The cost of ERH with a vapor recovery system is moderate to high.

Conclusion: ERH will not be retained for further consideration because of the implementability

limitations.
4.1.5 Treatment

Treatment technologies destroy contaminants, converting them to less toxic end products.
Organic contaminants at the site can be converted through oxidation or reduction processes.

4.1.5.1 In Situ Chemical Oxidation

In situ chemical oxidation (ISCO) uses oxidants delivered into the saturated zone to
oxidize the contaminants to innocuous compounds such as water, carbon dioxide, and chloride
ions. The three principal oxidants used in environmental remediation are Fenton’s reagent,
permanganate, and activated persulfate. Within these chemical approaches there are proprietary

oxidants such as RegenOx™, Klozur®, and Cool-Ox™ .

Effectiveness: All ISCO approaches are dependent upon aqueous phase contact between the
delivered oxidant materials and the contaminant. Therefore, the ability to achieve adequate
subsurface distribution closely determines the effectiveness of the approach. The aquifer material
below the water table is described as coarse sand which should allow efficient distribution of the

injected reagents.

Fenton’s reagent, permanganate, and activated persulfate are effective in oxidizing the
contaminants at the site; all have the ability to treat the chlorinated compounds present.
Permanganate presents some advantages over Fenton’s reagent and persulfate. Although a
relatively weaker oxidant than the other two options, it is strong enough for oxidizing the

contaminant concentrations present at the site. In contrast, permanganate is a longer-lasting
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oxidant. It has the potential to remain active in the subsurface for months, allowing it to diffuse

and otherwise travel into the lower permeability zones more effectively.

Implementability: Like other in situ treatment technologies, injection of ISCO reagents using
low-pressure injection techniques requires a regular pattern of injection points. However, in
contrast to air sparging and ERH, ISCO treatment with a long-acting oxidant such as
permanganate can tolerate implementation via a less than ideal injection pattern due to diffusion
and convection of the reagent.

Multiple injection events would be required with limited site access for each event. Temporary
equipment would be mobilized to the site and could be located along public rights of way to
reduce impacts to business operations during each event.

Cost: The costs for ISCO are moderate.

Conclusion: Treatment via ISCO will be retained for consideration. For the development and
analysis of remedial alternatives, oxidation by permanganate will be selected as the process
option for the analysis since it is effective and longer lasting. Low-pressure injection methods

will be considered in this option as the delivery method.

4.1.5.2 In Situ Reduction

In situ reduction can be implemented using biological and/or non-biological mechanisms.
Both include the sequential dechlorination of target compounds where one chlorine atom is
removed at a time, from the starting compound to innocuous end products. Amendment materials

used to implement in situ reduction include the following, alone or in combination:

e Biostimulants (e.g., electron donor materials use to create suitable anaerobic aquifer
conditions and provide microbial food) such as emulsified vegetable oil (EVO),

soluble plant carbon, and sodium lactate-based materials;

e Chemical reducing agents (e.g., where reduction occurs on the contact of the
material and may also be used to establish reducing aquifer conditions) such as zero-

valent iron materials; and
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e Microbial culture (e.g., introduction of laboratory grown bacteria known to degrade
target contaminants) such as Dehalococcoides (DHC), which is typically only
introduced following aquifer conditioning to anaerobic conditions.

For aquifer conditioning and biostimulation, EVO products include: EOS® from EOS
remediation, SRS™ from Terra Systems, Inc., and Newman Zone® from Remediation and
Natural Attenuation Services, Inc. Each of these products consists principally of a vegetable oil
mixture that has been emulsified to serve as a long-term carbon source (acting as an electron
donor) and small amounts of sodium lactate for short-term biostimulation, and a variety of other

additives and vitamins.

Products in the sodium lactate electron donor category include HRC® products from
Regenesis and WIlCLEAR® by JRW Bioremediation. The HRC® products typically have
increased longevity within the subsurface (months to years); whereas WilCLEAR® is a quickly

dissolving lactate solution that is typically consumed very rapidly (weeks to months).

Chemical reducing materials include zero-valent iron (ZVI), a granular or powdered
material proven to degrade target compounds such as PCE and TCE via reductive dechlorination.
Surface contact is required between the target contaminant and the ZVI material surface.
Products such as BOS 100 from Remediation Products, Inc. utilize granular activated carbon
(e.g., non-soluble carbon for contaminant adsorption) with iron precipitates on the carbon surface
to facilitate abiotic reduction. Treatment using ZVI with abiotic dechlorination alone requires
substantial subsurface distribution for contact between the contaminant and the ZVI materials.
Therefore, this would typically be implemented using a permeable reactive barrier or very tight

spacing across the target treatment area.

Additionally, ZV1 can be used for aquifer conditioning, primarily in the ability of ZVI to
create reducing conditions (e.g., ORP of less than —200 millivolts [mV]). Several products
combine ZVI with an electron donor to support both abiotic and biological dechlorination
processes. These combination products include EHC® (e.g., soluble plant carbon and ZV1) from

Adventus Americas, Inc. and EZVI (nano-scale ZVI suspended in emulsified oil) from TEA, Inc.

Following biostimulation or aquifer conditioning activities, bioaugmentation, using
laboratory grown culture, may be necessary to meet SCGs and/or remedial action objectives.

Microbial cultures for reductive dechlorination are commercially available from several vendors
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including KB-1® from SiREM and Bio-Dechlor INOCULUM® from Regenesis. Microbial
cultures are typically introduced once suitable aquifer conditions have been established (e.g.,
ORP of less than —100 mV and pH between 6 and 8).

The majority of in situ reduction materials presented above rely on microbiological
activity to perform complete dechlorination. Dechlorinating bacteria have been found at many
sites naturally, even where aquifer conditions may not be suitable for complete degradation to
occur. Only very limited dechlorination has been observed to be naturally occurring at the site,
and therefore, it is likely that bioaugmentation may be required.

Effectiveness: In situ reduction materials presented above are effective in dechlorinating the
chlorinated contaminants present at the site, provided adequate subsurface distribution is
achieved. As with ISCO, many electron donors have greater longevity. Bacteria predominantly
reside on soil particles and self-distribute (i.e., bloom) as aquifer conditions become suitable. At
other sites, this has allowed greater distribution over time increasing treatment effectiveness. As
with ISCO, low-pressure injection methods are anticipated to be the most suitable delivery

method.

Reduction treatment requires an anaerobic environment and low redox potential. Currently, the
aquifer is aerobic with a high redox potential. Addition of electron donors consumes the
dissolved oxygen and lowers the redox potential. However, the aerobic nature of the aquifer may
limit the effectiveness of the reagent as it migrates by diffusion and convection from the injection

point.

Implementability: Implementability of in situ reduction is defined by the same benefits and
constraints as ISCO. Specifically, while injection on a regular geometric pattern is preferable (yet
difficult to achieve in an urban environment), reduction reagents, especially EVO, are long-lived

and thus can reach additional area through diffusion and convection.
Cost: The costs of in situ reduction are moderate.

Conclusion: Treatment via in situ reduction will be retained for consideration. For the
development and analysis of remedial alternatives, biostimulation using an EVO will be selected
as the process option considered for the analysis. Bioaugmentation may be included with this

option. Low-pressure injection will be included as the delivery method.
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4.1.5.3 Natural Reductive Dechlorination

Natural Reductive Dechlorination occurs when there are sufficient electron donors
present in the aquifer and the redox levels are sufficiently low, that naturally occurring microflora
dehalogenate the chlorinated organics, eventually leading to the destruction of the contaminants

in the plume.

Effectiveness: The dissolved oxygen concentrations observed during groundwater sampling
averaged approximately 6 mg/L, indicating aerobic conditions. TCE is the first degradation
product of PCE, and is present in only very low concentrations. This indicates that natural

reductive dechlorination is not occurring.

Implementability: This technology is easy to implement. A groundwater monitoring program

utilizing existing monitoring wells could be implemented to document effectiveness.

Cost: There is no cost associated with natural reductive dechlorination other than continued

monitoring.

Conclusion: Since natural reductive dechlorination is not occurring at the site, it will not be

considered a remedial technology.

4.2 Summary of Remedial Technologies

Remedial technologies retained for use in the development of alternatives include:
Groundwater:

e No Action
e Institutional Controls
e |n Situ Chemical Oxidation

e |n Situ Reduction
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5.0 DEVELOPMENT AND DESCRIPTION OF ALTERNATIVES

This section combines the remedial technologies considered feasible into remedial

alternatives for the site. The alternatives are then described.

5.1 Development of Alternatives

In order to meet the remedial goal and remedial action objectives for the site, the
following remedial alternatives were developed. They include a comprehensive range of options

in a manner which progressively attains RAOs with increasing complexity.

Alternative 1 — No Action

Alternative 2 — No Action with Continued Groundwater Monitoring
Alternative 3 — In Situ Treatment of Highest Concentration Portions of Plume
Alternative 4 — In Situ Treatment of Entire Plume

5.2 Description of Alternatives

Alternatives are described in accordance with DER-10, with regard to: size and
configuration, time for remediation, spatial requirements, options for disposal, permitting

requirements, limitations, and ecological impacts.

5.2.1 Alternative 1 - No Further Action

Under this alternative, contaminants present in groundwater would gradually attenuate
over time by natural processes such as diffusion, convection resulting in dilution, biodegradation,
and volatilization.

Size and Configuration

¢ No remedial construction would take place.

Time for Remediation
e No active remedial measures for groundwater are included. Time for remediation
would be very long to meet RAOs.
Spatial Requirements

e There are no spatial requirements.
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Options for Disposal

e There are no materials requiring disposal.

Permit Requirements

e No permits would be required for this alternative.

Limitations

e This alternative does not meet SCGs for groundwater in the foreseeable future.

Ecological Impacts

e This alternative is not anticipated to have any negative impacts on fish and wildlife

resources.

5.2.2 Alternative 2 — No Action with Continued Groundwater Monitoring

Under this alternative, long-term groundwater monitoring would be performed to assess
the degree to which the plume migrates and/or dissipates. Restrictions on groundwater use as a

source of potable or process water would be enforced.

A Site Management Plan (SMP) would be developed including provisions for additional
soil vapor intrusion sampling at both structures where access was previously denied should there
be an ownership change or change in use. Soil vapor intrusion sampling would also be performed
at any additional structures thought to be at risk based on the results of the groundwater

monitoring.
Size and Configuration

¢ No remedial construction would take place.

e Nine existing groundwater monitoring wells shown in Figure 5-1 would be sampled

annually and analyzed for VOCs.

e Additional soil vapor intrusion sampling would be performed as necessary in

accordance with the SMP
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Time for Remediation
e Monitoring and provisions of the SMP will be in place over the long term while
natural processes continue to reduce contaminant concentrations.
Spatial Requirements

e There are no spatial requirements.

Options for Disposal

o There are minimal materials (i.e., groundwater samples) requiring disposal.

Permit Requirements

o No permits will be required for this alternative.

Limitations

o This alternative does not meet SCGs for groundwater in the foreseeable future.

Ecological Impacts

e This alternative is not anticipated to have any negative impacts on fish and wildlife

resources.

5.2.3 Alternative 3 - In Situ Treatment of Highest Concentration Portions of Plume

This alternative addresses only the highest concentration portions of the plume. This
portion is defined by the original source area, where PZ-1 previously had the highest PCE
concentrations detected (320 ug/L in 2012, dropping to 12 ug/L by 2016), and by well MW-7
(previously the second highest detection at 280 pg/L in 2012, and in 2016 the highest
concentration detected at 95 ug/L), and the zone between these two wells. This area, which

cannot be precisely defined, is shown on Figure 5-2.

This alternative comprises injection of either a reduction or oxidation agent to destroy
chlorinated VOC contamination. For the purposes of this FS, it is assumed that treatment would
be performed with permanganate oxidation. The final choice of treatment agent would be made

during the design phase of the project.
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The amount of permanganate required is estimated based on the entire area of the plume
shown in Figure 5-2, even though access to portions of this area are not available due to the
presence of buildings. The permanganate requirements for treatment are typically determined by
the natural oxidant demand (NOD) of the aquifer material. No site-specific NOD analyses were
performed on soils from the site; however, typical NOD values for this type of soil are 1
milligram per kilogram (mg/kg). Based on this assumed NOD, calculations presented in
Appendix C show approximately 158,000 Ib of potassium permanganate would be required.
Potassium permanganate is less expensive and is delivered as a solid. However, potassium
permanganate needs to be mixed into solution onsite, and is limited to a maximum injection
concentration of about 4%. This would require up to 474,000 gallons of 4% potassium
permanganate solution to be injected. Sodium permanganate is received onsite as a concentrated
liquid. Although dilution may be required prior to injection, no solid/liquid mixing is required.
Additionally, sodium permanganate may be injected at concentrations up to 20%, requiring less
water to be injected into the aquifer, thus reducing the extent of contaminant displacement.
Sodium permanganate is selected as the oxidant for this alternative for these reasons. However,
while sodium permanganate is simpler to prepare, additional safety and material compatibility

issues would need to be considered in the design and implementation.

Size and Configuration

e The injection wells would be located along the accessible public rights of way.
Typically this would be in sidewalks, but the injection wells may be located along the
edges of the road way as necessary to avoid utilities. Although this does not provide
uniform access to the plume, the quantity of permanganate injected would be
sufficient to treat the NOD and contaminants throughout the whole high
concentration zone. Accessing the portions of the plume further from the injection

wells would be accomplished via convection and diffusion of the permanganate.

e The use of dedicated injection wells, compared to delivery via direct push, allows the
opportunity to perform multiple injections without mobilizing a drill rig for each
event. Assuming a 15-foot radius of influence (ROI), the injection area shown in
Figure 5-2 would call for about 50 injection wells. At a 10% solution, approximately
156,000 gallons of sodium permanganate solution would be injected into the aquifer.
This volume is calculated based upon and assumed natural oxidant demand of 1 g/kg,

and assuming the entire thickness of the water bearing zone (from the water table to
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the clay confining layer) required treatment. Both of these assumptions should be

evaluated during a design phase investigation.

e Each injection point would apply reagent throughout a depth interval from about 35
to 40 feet bgs down to a depth of 60 to 70 ft bgs. However, the injection screens
should not be installed throughout the entire depth, as the permanganate would then
flow into the most permeable horizons, which may not contain the greatest amounts
of contamination. The injection screen elevations should be selected during a design
phase investigation using, for example, direct push investigations with a membrane

interface probe to identify the horizons with greatest VOC contamination.

e Soil vapor monitoring points would be installed and sampled in the vicinity of the
oxidant delivery due to the possibility of oxidant reactions generating heat that may

accelerate volatilization.

e Itis anticipated that a minimum of two injection events would be required. Half the
permanganate from the stoichiometry (primarily driven by the natural oxidant
demand) would be injected during each event. After the first injection, redox and
color measurements would be taken weekly until the absence of purple color and
lower redox potential indicate the permanganate has been consumed. At that point, a
round of sampling would be performed to provide interim progress results. Unless

clean up objectives are met, a second injection would then be applied.

e A two year period of monitoring is included to assess the effectiveness of

remediation.

e A Site Management Plan (SMP) would be developed including provisions for
additional soil vapor intrusion sampling at both structures where access was
previously denied should there be an ownership change or change in use. Soil vapor
intrusion sampling would also be performed at any additional structures thought to be

at risk based on the results of the groundwater monitoring.

Time for Remediation

e The total time to implement this alternative would be one to two years. The longest
duration components of the alternative are the installation of the injection wells and

the time allowed for the permanganate to disperse and react with the contamination.
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Well installation would require a few months of field work, and the duration of
permanganate action (including interim sampling and data evaluation) would be
approximately 3 months for each of the two injection events. Each of the two
injection events could be completed in approximately four weeks for mobilization,
staging of the reagent, and injection activities assuming operation of one injection

well at a time. Time could be decreased by using a multi-point manifold system.

Although the site activity could be completed in a timely fashion, the oxidation
process requires months after each injection to account for diffusion of the reagent

and reaction with the NOD and contaminants.

Spatial Requirements

No permanent access to the area sidewalks would be required for this alternative.
However, during injection events, parking spots and sidewalks would be occupied by

the injection equipment adjacent to the wells.

Because there is no storage area available on site, reagent and injection equipment

would need to be brought to the site on a daily basis to perform the injections.

Permit Requirements

No permits would be required for injection of treatment reagent. Injection wells
incidental to aquifer remediation and experimental technologies are distinguished
from hazardous waste injection wells and are designated as Class V under the
Underground Injection Control (UIC) program. Class V wells covered by the Federal
UIC program are authorized by rule and do not require a separate UIC permit.
However, an inventory of the injection wells and proposed injection material must be
provided to USEPA.

Sidewalk opening permits would be required for installation of the injection wells.

Limitations

The presence of the building provides limitations to this alternative. Although no
wells are located within building footprints, it is inferred that the plume is located

beneath these buildings based on the locations of the downgradient wells. The
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permeable nature of the saturated zone below this portion of the site should allow, to
a certain extent, the treatment reagents to treat the contaminants in this area via
diffusion and convection.
Ecological Impacts
e This alternative is not anticipated to have any negative impacts on fish and wildlife

resources.

5.2.4 Alternative 4 - In Situ Treatment of Entire Plume

Alternative 4 is similar to Alternative 3, but covers a larger area.

Size and Configuration

e This alternative would be configured similarly to Alternative 3 with respect to the
spacing of the injection wells, the well construction details, and with the wells
installed along the rights of way (typically in the sidewalks), and soil vapor
monitoring points installed and sampled in the vicinity of the oxidant delivery.
However, the wells would be installed along the sidewalks over a larger area as
shown on Figure 5-3. As with Alternative 3, the injection wells would be located
along the accessible public rights of way. Although this does not provide uniform
access to the plume, the quantity of permanganate injected would be sufficient to
treat the NOD and contaminants throughout the whole high concentration zone.
Accessing the portions of the plume further from the injection wells would be

accomplished via convection and diffusion of the permanganate.

e Assuming a 15-foot radius of influence (ROI), the injection area shown in Figure 5-3
would call for about 125 injection wells. At a 10% solution, approximately 483,500
gallons of sodium permanganate solution would be injected into the aquifer. This

volume is calculated based upon and assumed natural oxidant demand of 1 g/kg.

Time for Remediation

e The time for remediation would be similar to that described for Alternative 3. Well
installation time and injection time would be approximately double because of the

increase from 50 to 125 injection wells.

5-16

URS CORPORATION
J)\Projects\60508882_ralphavefs\500-Deliverables\501-FS\Final FS Ralph Ave_revl.docx



FEASIBILITY STUDY 192 RALPH AVENUE SITE

Spatial Requirements

e The spatial requirements would be similar to those described for Alternative 3.

Permit Requirements

o Permit requirements would be similar to those described for Alternative 3.

Limitations
e The presence of the building presents similar limitations as those described for
Alternative 3.
Ecological Impacts

e This alternative is not anticipated to have any negative impacts on fish and wildlife

resources.
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6.0 DETAILED ANALYSIS OF ALTERNATIVES AND RECOMMENDED REMEDY

6.1 Description of Evaluation Criteria

Each of the alternatives is subjected to a detailed evaluation with respect to the criteria
outlined in 6 NYCRR Part 375. A description of each of the evaluation criteria is provided

below. This evaluation aids in the selection process for remedial actions in New York State.

Overall Protection of Public Health and the Environment

This criterion is an assessment of whether the alternative meets requirements that are
protective of human health and the environment. The overall assessment is based on a composite
of factors assessed under other evaluation criteria, particularly long-term effectiveness and
permanence, short-term effectiveness, and compliance with SCGs. This evaluation focuses on
how a specific alternative achieves protection over time and how site risks are reduced. The

analysis includes how the source of contamination is to be eliminated, reduced, or controlled.

Compliance with Standards, Criteria, and Guidance

This criterion determines whether or not each alternative and the proposed remedial
technologies comply with applicable environmental laws and SCGs pertaining to the chemicals

detected in contaminated media and the location of the site.

Long-term Effectiveness and Permanence

This criterion addresses the performance of a remedial action in terms of its permanence
and the quantity/nature of waste or residuals remaining at the site after implementation. An
evaluation is made on the extent and effectiveness of controls required to manage residuals
remaining at the site and the operation and maintenance systems necessary for the remedy to
remain effective. The factors that are evaluated include permanence of the remedial alternative,
magnitude of the remaining risk, adequacy and reliability of controls used to manage residual

contamination.

Reduction of Toxicity, Mobility or Volume with Treatment

This criterion assesses the remedial alternative’s use of technologies that permanently
and significantly reduce toxicity, mobility, or volume (TMV) of the contamination as their
principal element. Preference is given to remedies that permanently and significantly reduce the

toxicity, mobility, or volume of the contaminants at the site.
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Short-term Effectiveness

This criterion assesses the effects of the alternative during the construction and
implementation phase with respect to the effect on human health and the environment. The
factors that are assessed include protection of the workers and the community during remedial
activities, environmental impacts that result from remediation, and the time required until the

remedial action objectives are achieved.

Implementability

This criterion addresses the technical and administrative feasibility of implementing the
alternative and the availability of various services and materials required during implementation.
The evaluation includes the feasibility of construction and operation, the reliability of the
technology, the ease of undertaking additional remedial action, monitoring considerations,
activities needed to coordinate with regulatory agencies, availability of adequate equipment,

services and materials, offsite treatment, and storage and disposal services.

Land Use

This criterion addresses the current, intended, and reasonably anticipated future land use
of the site and surroundings. Part 375-6 Remedial Program Soil Cleanup Objectives for

unrestricted use were utilized since the site is in a mixed residential and commercial area.

Cost

Capital costs and operation, maintenance, and monitoring costs (OM&M) are estimated
for each alternative and presented as present worth using a 5% discount rate for the duration of

future activities.

Community and State Acceptance

Concerns of the State and the Community will be addressed separately in accordance

with the public participation program developed for this site.

6.2 Alternative 1 — No Further Action

Under this alternative, contaminated groundwater would remain above SCGs. No

construction would be required.
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6.2.1 Overall Protection of Public Health and the Environment

This alternative is not protective of public health and the environment. Although there
are no known current completed exposure pathways (existing SSD systems in area structures
address the wvapor intrusion pathway), contamination would remain in groundwater at
concentrations that could pose a health threat in the future should site use change and/or
subsurface construction activities be conducted, and some structures have not been tested due to

lack of access.

6.2.2 Compliance with SCGs

This alternative does not meet groundwater SCGs.

6.2.3 Long-Term Effectiveness and Permanence

This alternative is not effective in the long term.

6.2.4 Reduction of Toxicity, Mobility and Volume with Treatment

Natural processes which are currently active in soil and groundwater would continue to
reduce contaminant levels. However, the existing natural processes would not destroy the

majority of the contamination within the foreseeable future.

6.2.5 Short-Term Effectiveness

As there is no construction associated with this alternative, there would be no short-term

impacts to workers or the community.

6.2.6 Implementability

This alternative would be difficult to implement due to administrative issues, especially
State and local approvals. The RAOs would not be met. The site would not meet the SCGs for

unrestricted use, and groundwater contamination would remain above SCGs.
6.2.7 Land Use

This alternative would not allow unrestricted site use, but with the in-place SSD systems,

existing uses could be continued.
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6.2.8 Cost

There is no remediation cost associated with this alternative.

6.3 Alternative 2 — No Action with Continued Groundwater Monitoring

Under this alternative, contaminated groundwater would remain onsite above SCGs.
Institutional controls would include long-term groundwater monitoring and during this time
period, pre-existing local New York City restrictions on groundwater use as a source of potable or

process water would be enforced. No construction is included.

6.3.1 Overall Protection of Public Health and the Environment

This alternative is protective of public health and the environment through enforcement
of existing limitations on use of groundwater, and inspection and maintenance of existing SSD
systems. Additional vapor intrusion testing may be required to ensure all structures that need
SSD systems are so equipped in order to maintain effectiveness. Long-term groundwater
monitoring would evaluate the effectiveness of this alternative in providing continued protection

to public health and the environment.

6.3.2 Compliance with SCGs

This alternative does not meet groundwater SCGs.

6.3.3 Long-Term Effectiveness and Permanence

This alternative is not effective in meeting SCGs in the long term. Restrictions on
groundwater use and continued maintenance of SSD systems would provide long term protection
against contaminant exposure. Although the site would not meet the SCGs for groundwater
contamination, this alternative would be effective in protecting human health as there is no use of
groundwater in this area for consumption, and vapor intrusion issues are addressed, as needed, by

mitigation systems.

6.3.4 Reduction of Toxicity, Mobility and Volume with Treatment

Natural processes which are currently active in groundwater would continue to reduce
contaminant concentrations. However, existing natural processes will not destroy the majority of

contamination within the foreseeable future.
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6.3.5 Short-Term Effectiveness

As there is no construction associated with this alternative, there would be no short-term

impacts to workers or the community.

6.3.6 Implementability

This alternative is implementable. A site management plan covering long term
groundwater monitoring could be implemented. The local groundwater use restrictions currently

exist.
6.3.7 Land Use

Due to the absence of soil contamination, no limitations in land use are anticipated.
6.3.8 Cost

Estimated capital and OM&M costs for Alternative 2 are presented in Tables 6-1 and 6-2.
There are no capital costs and annual OM&M costs are $13,000; and the total present worth of
Alternative 2 is $110,000 for an assumed 10 year monitoring period.

6.4 Alternative 3 - In Situ Treatment of Highest Concentration Portions of Plume

Under this alternative, permanganate would be injected into the highest concentration
portions of the plume, where access is available for injection. The permanganate would react

with and destroy contamination.

6.4.1 Overall Protection of Public Health and the Environment

Implementation of this alternative would be protective of public health and the
environment through reducing contaminant concentrations in the groundwater. Although
structures that have been tested and shown indoor air and/or subslab vapor concentrations above
NYSDOH threshold criteria have been offered mitigation systems, some structures have not been
sampled due to inability to obtain permission and may contain vapors above the criteria. There

may be completed exposure pathways to receptors in those structures.
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6.4.2 Compliance with SCGs

This alternative would contribute to meeting groundwater SCGs. If diffusion and
convection prove to be effective in transporting the permanganate to the portions of the high-
concentration plume inaccessible to injection wells (i.e. under the existing structures), then SCGs
in this higher concentration zone would be met. However, portions of the plume outside the
injection area would remain above SCGs until natural attenuation processes reduce contaminant

concentrations.

6.4.3 Long-Term Effectiveness and Permanence

The chemistry of oxidation is well documented and effective in destroying chlorinated
ethenes. The effectiveness of oxidation at this site will be determined primarily by the ability to
adequately distribute treatment reagent and promote contact between the reagent and the full
extent of contamination (in order for the oxidation reaction to take place). However, where
contact takes place, the oxidation reaction permanently destroys the chlorinated ethene

contamination.

Institutional controls, such as the pre-existing limitation on the use of groundwater,
would restrict exposure to contamination, while remediation and natural processes reduce
contaminant concentrations. Monitoring over a ten year period is included to assess the

effectiveness of proposed remedial measures. Residual contamination may remain.

6.4.4 Reduction of Toxicity, Mobility and Volume with Treatment

In situ treatment included in Alternative 3 would reduce the toxicity of contaminants

through degradation to innocuous compounds.

6.4.5 Short-Term Effectiveness

No permanent access to the site would be required for this alternative. However, during
injection events, nearly full access to the site sidewalks would be required, although only a

portion at a time.
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6.4.6 Implementability

The urban nature of the site poses an obstacle to implementability. Injection wells would
have to be installed in public rights of way, and a dense network of utilities makes it difficult to

install wells at regular intervals required for uniform reagent distribution.
6.4.7 Land Use

Due to the absence of soil contamination, no limitations in land use are anticipated.
648 Cost

Estimated capital and OM&M costs for Alternative 3 are presented in Tables 6-1 and 6-2.
The total capital cost is approximately $2,110,000; annual OM&M costs are estimated at
$13,000; and the total present worth of Alternative 3 is $2,220,000 for 10 years of post-treatment

monitoring.

6.5 Alternative 4 - In Situ Treatment of Entire Plume

Under this alternative, permanganate would be injected into all portions of the plume,
where access is available for injection. The permanganate would react with and destroy

contamination.

6.5.1 Overall Protection of Public Health and the Environment

Because there are no known existing exposure pathways, implementation of this
alternative would be protective of public health and the environment through reducing
contaminant concentrations in the groundwater. Although structures that have been tested and
shown indoor air and/or subslab vapor concentrations above NYSDOH threshold criteria have
been offered mitigation systems, some structures have not been sampled due to inability to obtain
permission and may contain vapors above the criteria. There may be completed exposure

pathways to receptors in those structures.

6.5.2 Compliance with SCGs

This alternative would meet groundwater SCGs, although it relies on diffusion and
convection to be effective in transporting the permanganate to the portions of the plume

inaccessible to injection wells (i.e. under the existing structures).
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6.5.3 Long-Term Effectiveness and Permanence

The chemistry of oxidation is well documented and effective in destroying chlorinated
ethenes. The effectiveness of oxidation at this site will be determined primarily by the ability to
adequately distribute treatment reagent and promote contact between the reagent and the full
extent of contamination (in order for the oxidation reaction to take place). However, where
contact takes place, the oxidation reaction permanently destroys the chlorinated ethene

contamination.

6.5.4 Reduction of Toxicity, Mobility and Volume with Treatment

In situ treatment included in Alternative 4 would reduce the toxicity of contaminants

through degradation to innocuous compounds.

6.5.5 Short-Term Effectiveness

No permanent access to the site would be required for this alternative. However, during
injection events, nearly full access to the site sidewalks be required, although only a portion at a

time.

6.5.6 Implementability

The urban nature of the site poses an obstacle to implementability. Injection wells would
have to be installed in public rights of way, and a dense network of utilities makes it difficult to

install wells at regular intervals required for uniform reagent distribution.
6.5.7 Land Use

Due to the absence of soil contamination, no limitations in land use are anticipated.
6.58 Cost

Estimated capital and OM&M costs for Alternative 4 are presented in Tables 6-1 and 6-2.
The total capital cost is approximately $5,830,000; annual OM&M costs are estimated at
$13,000; and the total present worth of Alternative 3 is $5,890,000 for 5 years of post-treatment
monitoring. Fewer years of monitoring are assumed due to the greater amount of treatment

provided by this alternative.
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6.6 Comparative Analysis of Alternatives

6.6.1 Overall Protection of Public Health and the Environment

Only the vapor intrusion exposure pathway is active at this site. This exposure pathway
is effectively mitigated with installed SSD systems in all structures known to have indoor air or
subslab air contamination above guidance values. However, additional structures may be subject
to this exposure pathway due to plume migration or if current owners did not allow testing.
Alternatives 3 and 4 would provide greater protection of human health through reducing the
groundwater contaminant concentrations. Alternative 4 would be slightly more protective as it
would address a greater portion of the plume.

6.6.2 Compliance with SCGs

Groundwater SCGs would eventually be met by all alternatives, although Alternatives 3
and 4, with active treatment, would accelerate the meeting of SCGs. Alternatives 1 and 2 would
allow the groundwater to approach SCGs only through natural processes, and would take the
longest to reduce contaminant concentrations. There appears to be only limited natural
dechlorination occurring and thus SCGs could only be met through plume dispersion, which does
not result in destruction of contaminants. Alternatives 3 and 4 provide active treatment to reduce
the mass of contamination and thus approach or meet groundwater SCGs. Alternative 4 applies

treatment over a greater area allowing for more rapid meeting of SCGs.

6.6.3 Long-Term Effectiveness and Permanence

The proposed treatment proposed for Alternatives 3 and 4 have been shown to be
effective on the contaminants present at the site. Oxidation by permanganate permanently
destroys the contaminants present at this site. With both these alternatives, some residual
contamination may remain in low permeability zones or in portions of the plume below structures

and thus inaccessible to direct reagent injection.

6.6.4 Reduction of Toxicity, Mobility and Volume with Treatment

The permanganate treatment process that would be used with Alternatives 3 and 4

provides toxicity reduction through destruction of the groundwater contaminants.
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6.6.5 Short-Term Effectiveness

Alternatives 1 and 2 pose no additional impacts to workers or the community. For
Alternatives 3 and 4, installation of the injection wells and the injection events pose short-term
risks and disruptions to workers and the community. Alternatives 3 and 4 would include noise
and traffic impacts to the community with Alternative 4 presenting the impacts over a greater

area.

6.6.6 Implementability

Alternative 1 would be difficult to implement because it would not address in any way
the contamination present at the site.

Alternatives 3 and 4 would be more difficult to implement as they include installation of
a large quantity of injection wells within the public access (i.e., sidewalk) to a depth of up to 60
feet bgs within the remediation zone. A utility survey within the area would be required.

The total time frame for remediation for Alternatives 3 and 4 is approximately 1 to 2
years with Alterative 4 requiring several more months than Alternative 3.

6.6.7 Land Use
None of the alternatives negatively impacts land use within the remediation area.
6.6.8 Cost

Alternatives 3 and 4 have the highest capital and present worth costs. In ascending order,
the present worth of the alternatives increases from 1 through 4. The total present worth of
alternatives are presented on Table 6-2 using a 5 percent discount rate and 10 years of

groundwater monitoring for Alternatives 2, and 3, and 5 years for Alternative 4.

6.7 Recommended Remedy

The recommended remedy is Alternative 2, No Action with Continued Groundwater
Monitoring. Alternatives 3 and 4 are not selected due to implementability challenges resulting
from the developed urban neighborhood. The presence of buildings limits the ability to fully treat

the plume, and thus would not provide significantly greater protection than Alternative 2.
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192 RALPH AVENUE SITE

TABLE 3-1

DEVELOPMENT OF SITE-SPECIFIC REMEDIAL ACTION OBJECTIVES

MEDIUM REMEDIAL ACTION OBJECTIVE RATIONALE SITE RAO
Groundwater | Prevent ingestion of groundwater with | Although potable water is provided to all residents and Yes
contaminant levels exceeding drinking | commercial establishments in the area by New York City,

water standards. installation of new water supply wells in the future may provide a
complete exposure pathway.
Groundwater | Prevent contact with, or inhalation of, Dermal contact with contaminated groundwater is a potential Yes
volatiles from contaminated completed pathway in the event of intrusive subsurface
groundwater. (construction) activity at the site.
Groundwater | Restore groundwater aquifer to pre- A plume of dissolved contamination consisting of chlorinated Yes
disposal / pre-release conditions, to the | hydrocarbons and limited in horizontal and vertical extent is
extent practicable. present at the site.
Groundwater | Prevent the discharge of contaminants The extent of dissolved phase groundwater plume is limited No
to surface water. horizontally and vertically and does not extend to nearest surface
water body.
Groundwater | Remove the source of ground or surface | The original source of contamination is suspected to be at 192 No
water contamination. Ralph Ave. However, the soil boring advanced immediately
adjacent to this building did not reveal PCE contamination above
the Part 375 unrestricted use criterion suggesting the release has
already fully migrated from the site into the groundwater.
Air Mitigate impacts to public health Structure sampling has identified some structures that contained Yes
resulting from the potential for soil VOC vapors in or below the structure at levels that resulted in
vapor intrusion into buildings. actions being taken to reduce potential exposures to contaminants
through soil vapor intrusion.
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192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN
FIGURE 2-1
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Analyte 1. North orientation and coordinates are referenced to
Chloroform 7 12 12 Grid North and are based on the New York State
- MW Plane Coordinate System, Long Island Zone, NAD 83
Tetrachloroethene 5 14 14 SB-My-2 obtained from GPS observations made on February
J L 20, 2013 and
SB—MW-1 NYSDEC TOGS 1.1.1 2. Al andlytical results are in micrograms per liter
) MACDONOUGH ST. MACDONOUGH ST. Groundwater Primary (ug/L) or parts per billion (ppb).
Site ID MW-3 MW-3 MW-3 Analyte Quality Standard
Field Sample ID| MW-3021213 | GW Duplicate-1 | MW-3 091013 P25 3. "" Qualifier designates estimated concentration
S e PR A O —— Chloroform 7 10 below the quantitation limit. "U” Qualifier designates
ample e - Tetrachioroethene 5+ 24 the compound was not detected.
NYSDEC TOGS 1.1.1
Groundwater Primary Duplicate Primary
Analyte Quality Standard
Chlorof 7 8.3 8.3 7.7 :
= tomhcl’rm m - e - - . site D]  Mw-5 MW-5 MW-5
Te_ r:f or:;e ene 2ot vy vy E Field Sample ID| MW-5021313 | MW-5 091213 |MW-5 012116
richloroethene . . )
= DECATUR ST. B—MW— 4 SE_MW_5 Sample Date|  2/13/2013 9/12/2013 1/21/2016
3 N B P NYSDEC TOGS 1.1.1
: g Groundwater Primary Primary Primary
[} Analyte Quality Standard
Site ID PZ-1 PZ-1 PZ-1 Chloroform 7 20J 29J 21
Field Sample ID PZ-1 PZ-1 091013 | PZ-1 012116 cis-1,2-Dichloroethene 5* 083J 16 J 10U
Sample Date| 9/20/2012 | 9/10/2013 1/21/2016 Tetrachloroethene 5% 72 140 56
NYSDEC TOGS 1.1.1 . . . Trichloroethene 5% 1.4J 28J 0.66 J
Groundwater Primary Primary Primary
Analyte Quality Standard J L
Chioroform - 7 26 274 1.5 Tl - /GD&M‘H
O : : ' ¥ BAINBRIDGE ST.
cis-1,2-Dichloroethene 5 6.0 14J 0.35J BAINBRIDGE /S‘f . ~ —
Tetrachloroethene 5* 320D 42 12 h ] [
Trichloroethene 5* 6.5 14J 0.64 J Site ID MW-8 MW-8
| | / Field Sample ID| MW-8 021313 | MW-8 090913
Site ID MV-4 MW-4 Sample Date 2/13/2013 9/9/2013
- NYSDEC TOGS 1.1.1
Field Sample ID| MW-4021213 | Mw-4 090913 Groundwater Primary Primary
Sample Date 2122013 992013 kelau—10 Analyte Quality Standard
NYSDEC TOGS 1.1.1 _ SVP-11gy Chloroform 7 53 37J
Groundw at i i ¥
Analyte Quaﬁt‘;/nstv:nd:d Primary Primary SB-MW-9 Cletrachiorosthene 5* 19 15
Chloroform 7 46 J 6.1 -1z (G Trichloroethene 5* 0.53J 50U SCALE
cis-1,2-Dichloroethene 5* 154 50U ﬂ~
Tetrachloroethene 5* 97 50 0 200 400 FEET]
Trichloroethene 5* 20J 0.86 J
[ URS Corporati
1 orporation
Site ID, MW-7 MW-7 Duplicate 01 MW-7 - sv-13 &
Field Sample ID| MW-7 021313 | MW-7 091013 | Duplicate 01 |MW-7 012116 SitelD]  MW-9 MW-9 MW-9 MW-9 . MA=10 MA-10
- - uplicate -
leld Sample P Field Sample ID| MW-9 021313 | MW-9 091013 |MW-9 012116 DUP Field Sample ID| MW-10021313 | MW-10 091013
Sample Date| 2/13/2013 onor2013 SNO2013 | 1/21/2016 Sample Date|  2/13/2013 9102013 | 1p1ots | 1n1n01e Sample Date NEW YORK STATE DEPARTMENT OF
NYSDEG T0GS 111 ample Jate ample 2152013 91072013 ENVIRONMENTAL CONSERVATION
Groundwater Primary Primary Field Duplicate Primary NYSDEC TOGS 1.1.1 . ) . . NYSDEC TOGS 1.1.1 192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN
Analvte Quality Standard Groundwater Primary Primary Primary Duplicate Groundwater Primary Primary
x Analyte Quality Standard Analyte Quality Standard
Chloroform 7 0.69 J 0.59 J 0.60 J a7 FIGURE 2-3
51 2. Dichioroethere = 294 457 44 0714 Chloroform 7 12J 0.92J 0.67 J 0.51J Chloroform 7 0.77 J 16 J
cis-1,2- . . . .
’ cis-1,2-Dichloroethene 5 334 214 0.41J 0.30 J Tetrachlorosthene 5+ 12 22 GROUNDWATER VOC RESULTS
Tetrachloroethene 5* 280D 230D 270D 95
E—_— " 5 59 6 6.0 PP Tetrachloroethene 5 160 130 28 25
richloroethene * . . i R
trans-1,2-Dichloroethene 5* 184 50U 192 RALPH AVE
Trichloroethene 5* 5.7 4.5J 1.0 0.87 J BROOKLYN, NEW YORK




Site ID SVP-1 SvPA Site ID| SVP-2 SVP2 e mu
Fleld Sample ID] SVP-1 SVP- Field Sample ID| SVP2 SVP2 =
Sample Date| 2114/2013 | 9/11/2013 | Field Sample ID] PV-14
A W s BTN o oo amonon
Tetrachloroethene (PCE) 46 340 LA fmary Analyte (ug/m’)| Primary
Tetrachloroethene (PCE) 8.2 110 Tetrachlorosthene (PCE) 31
Site 1D |SVP-:|’n SVP-3
Field Sample ID| SVP-3 SVP-3
sample Date| 2/14/2013 | 911172013
Analyte (pg/m°)| Primary | Primary
Tetrachloroethene (PCE) 4.2 23
) L J N
site ID|  Pv-4 PV-4 \ MACON ST. . / MACON ST.
Field Sample ID PV-4 PV-4
Sample Date| 9/26/2012 | 9/12/2013
Analyte (ugImG] Primary | Primary \\
Tetrachloroethene (PCE) 390 4200 Site ID] PV$
Field Sample ID| PV&
Sample Date| 9/11/2013
Femll e b Analyte (ug/m®)| Primary
Field Sample ID PV-2 SVP-3, Tetrachloroethene (PCE) 720
Sample Date| 9/25/2012 Z ¥
Analyte (Mglms] Primary MACDONOUGH ST. WNOUGH ST.
- A “*-~\\\52;N=5 Site ID| SVP4 SVP4 SVP-4
Tetrachloroethene (PCE) 25
PV=F Field Sample ID| SVP4 [sV Duplicate] svP4
Av-3 B Sample Date| 2/14/2013 | 2114/2013 | 9/11/2013
site D] PV-1 PV- Analyte (ug/m°)| Primary | Duplicate | Primary
Field Sample ID| PV-1DL ‘w Tetrachloroethene (PCE) 100 110D 1500
Sample Date| 9/25/2012 .
Analyte [uglma) Dilution E . Fﬂ
Tetrachloroethene (PCE) 19 D < E Site ID|  PV-15
) Z, L SVP_SJ;} ) < . $_SVP—6 Field Sample ID] PV-15
E DECATUR ST. o ‘V DECA’ T . Se]m:ple Date 9/2.5/2012
L O N o nalyte (ug/m”)| Primary
: g Trichloroethene (TCE) 210
- o ]
Site ID] SVP-5 SVP-5
Field Sample ID] SVP-5 SVP-5 -
Sample Date| 2/14/2013 | 9/11/2013 | — b site ID] SVP6 SVP-6
Analyte (ug/m°)| Primary | Primary P=8 Fleld Sample ID| SVP-6 | SVP6
Tetrachloroethene (PCE) 8.5 170 Sample Date| 2/14/2013 | 9/11/2013
Analyte (ng/m°)| Primary | Primary
SvP—14 Tetrachloroethene (PCE) 1300 6700
Y, L 4} J _ 4 7 <
BAINBRIDGE ST. LSRN BAINBRR)GE ST. w
Site ID] SVP-8 SVP-8 ) B Site ID| SVP-7 SVP-7
Field Sample ID|] SVP-8 SVP-8 SvP- Field Sample ID| SVP-7 SVP-7
Sample Date| 2/14/2013 | 9/11/2013 Sample Date| 2/14/2013 | 9/11/2013
Analyte (ug/m”) Primary | Primary Analyte (ug/m") Primary | Primary
Tetrachloroethene (PCE) 22 56 Tetrachlorosthene (PCE) 160 1000
L SVP-11 4 Site ID] SVP-10 SVP-10
DN CHAUNCEY \§ Field Sample ID| SVP-10 | SVP-10
o Sample Date| 2/14/2013 | 9/11/2013 [
Site ID| SVP-14 vyﬂ) Analyte (ug/m”)| Primary | Primary
Field Sample ID| SVP-14 Tetrachloroethene (PCE) 1 160
Sample Date| 9/12/2013
Analyte (ug/m") Primary
Tetrachloroethene (PCE) a7 Site ID[ SVP-11
Field Sample ID] SVP-11
SWP-13 Sample Date| 9/12/2013
Analyte (jg/m°) Primary
Tetrachloroethene (PCE) 29
site ID] SVP9 SVP-9 Site D) SVP-12 Site ID] SVP-13 Site ID| Ambient | Ambient | Ambient
Field Sample ID| SvP9 | svPg [FTElt S g | S Field Sample ID] SVP-13 Field Sample ID| Ambient | Ambient | Ambient
Sample Date| 211412013 | 911172013 Sample Date] 911212013 SamplelDetolion 22013 Sample Date| 8/26/2012 | 211412013 | 911112013
Analyte (ug/m*)| Primary | Primary Analyte (ug/m’)) Primary Analyte (ug/m7)] Primary Analyte (ug/m°)| Primary | Primary | Primary
Tetrachloroethene (PCE) | 700 2200 Tetrachioroethene (FCE) 34 Tetrachioroethene (PCE) 33 Tetrachloroethene (PCE) | 0.48 0.75 0.50

LEGEND

PRE—EXISTING SOIL VAPOR POINT
SOIL VAPOR POINT(INSTALLED 12/2012 AND 9/2013)
PRE-EXISTING SVP PCE DETECTIONS (9/2012)
| SVP PCE DETECTIONS (2/2013)
AMBIENT AIR SAMPLE (2/2013) AND (9/2013)
SVP PCE DETECTION (3/2013)

@ Pv-5
PGsw-3

NOTES:

1.  North orientation and coordinates are referenced to
Grid North and are based on the New York State
Plane Coordinate System, Long lIsland Zone, NAD 83
obtained from GPS observations made on February
20, 2013.

2. Location of ambient air sample is approximate.

SCALE
T e ——
0 200 400 FEET

URS Corporation

NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION
192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN

FIGURE 2-4
VAPOR PHASE PCE RESULTS

192 RALPH AVE
BROOKLYN, NEW YORK




LEGEND

-\mormmuowm

Site 1D 1A $51
Date Sampled|  1/16/2014 11612014
Dilution Factor 138 1.39 L L
J Sample Type| Indoor Air S:’,:':L'—:b J J
519 Decatur | 519 Decarur [CON ST. MACON ST. .
Location Description Street / Street/ ( W
201-203 Ralph |201-203 Ralph
3
ADATyEE| (Pt} Site ID 1A2 1A Dup-1 §52
Trichloroethene (TCE) 0.068 U 6.9 Date Sampled|  1/16/2014 1/16/2014 1/16/2014
Tetrachloroethene (PCE) 11U 1300 Dilution Factor 1.36 1.33 1.37 NOTES:
Sample Type| Indoor Air Indoor Air |[Sub-Slab Vapor 1. w""'" and m:"dl i on m.%':w York smb
205 Ralph Dunlicate of 205 Ralph Plane Coordinate System, Long Island Zone, NAD 83
Location Description Avenue / upl:\:_aze . Avenue / é..?tog';fs om GPS observations made on February
L 506 Decatur 506 Decatur ’ )
) J & 3 ——
Analyte (ug/m®) 2. Andlytical Notes:
MACDONOUGH ST. \ = : « Analysis was performed using USEPA TO-15
p Vinyl Chloride 0.082 U 0.15 027U |——— o b
\ ( ) 71, 1-Trichloroethane (TCA) 0.68J 0.66J 264 c°'|'°:"("w/°"°m",) own in microgram per cu
Site ID| Qutdoor Ambient Tetrachloroethene (PCE) 1.4U 1.3 U 230 « All sub-slab samples were taken approximately 6°
Date Sampled 1/16/2014 floor surface
Dilution Factor 1.29 'gold = Indi ‘m‘ tected analyte for but
U - was ly
s o et
N\ «J — Estimated value due to either being a
: . e Outdoor \ Site 1D 1A3 553 SS Dup-1 'I’entotivdy ldmtifie{ Compound, or that the
g Location Descriptionf =y iy A E \I Date Sampled|  1/16/2014 11612014 1612014 is the MRL and the MDL
Dilution Factor 1.32 1.38 1.38 3. Location of ambient air sam is mate.
ANALYTE (ug/m’) )= . Sub-Slab | Sub-Siab plo o ops
— g |1.1,1-Trichloroethane (TCA) 0.049 J D Samplerlves s e Vapor Vapor 4. Contaminants of Concern (COCs) are: Carbon
Carbon Tetrachloride 0.57 DECATUR ST. \ = / Tetrachloride, 1,1-Dichloroeth 1,1-
\ B4 213 Ralph 213 Ralph | Duplicate of orice, 1, ene (1,1-DCE),
) £ (Tichioroethene (TCE) 0.056 J i Location Description| . °° P " e 1,2-Dichloroethene (1,2-DCE), Tetrachloroethene
g Tetrachloroethene (PCE) 0.68 B (PCE), Trichloroethene (TCE) and Vinyl Chloride.
Analyte (ug/m3)
\\ Tetrachloroethene (PCE) 0.63 U 16 15
e . J \ S .
BAINBRIDGE ST.
BAINBRIDGE ST. P a— — _ N
( A Date Sampled|  1/16/2014 11612014
Dilution Factor 1.40 1.37
Sample Type Indoor Air Sub-Slab Vapor
/ Location| 358 Bainbridge | 358 Bainbridge
Description Street Street
Analyte (ug/m?)
No VOC Detections for COCs
| J .
CHAUNCEY ST.
r (
1 SCALE
L Lo 55 P e —
Date Sampled|  1/16/2014 1152014
Dilution Factor| 1.37 1.31 0 200 400 FEET
s Sub-Slab
Sample Type Indoor Air T

Location Description Z3Ralpt ZlRalph m C O r O rat I O n
Avenue Avenue

Analyte (ug/m®)
Tetrachloroethene (PCE) 073U 7.0

NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION
192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN

FIGURE 2-5
INDOOR AIR/SUB-SLAB SAMPLING

192 RALPH AVE
BROOKLYN, NEW YORK




J J 1\
MACON ST. MACON ST.
N\ \
SB-MW-2
(. J T
’ MACDONOUGH ST. SB-MW-1 MACDONOUGH ST.
1\ 3\ s
SB—MW—Jq
E‘ .
) 'z SB—MW—4, = a
= DECATUR ST. - SB—MW(—'s DECATUR ST. =
N\ o \ n_. 'd B
> (=]
S E =
Y, J L SB—MW-7
BAINBRIDGE ST. _ BAINBRIDGE _ST.
) \ MW—8
SB—MW-10
—
SB-MW=9 CHAUNCEY ST.

LEGEND

Q@ w-s MONITOR WELL TO BE SAMPLED

NOTE:

1. North orientation and coordinates are referenced to
Grid North and are based on the New York State
Plane Coordinate System, Long Island Zone, NAD 83
obtained from GPS observations made on February
20, 2013.
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NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION
192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN

FIGURE 5-1
ALTERNATIVE 2 MONITORING WELLS
TO BE SAMPLED

192 RALPH AVE
BROOKLYN, NEW YORK




Site ID MVV-1 Site ID MW-2
Field Sample ID| Mw-1021213 Field Sample ID| MwW-2 021213
Sample Date 2/12/2013 Sanple Date 2/12/2013
NYSDEC TOGS 1.1.1 NYSDEC TOGS 1.1.1
Gn?undwater Primary Groundwater Primary
Analyte Quality Standard Analyte Quality Standard
NYSDEC TOGS 111 Chloroform 7 3.7J Chloroform 7 17
Groundwater Primary Tetrachloroethene 5* 20J
Analyte Quality Standard Trichloroethene 5* 0.56 J
Chloroform 7 29
Tetrachlorcethene 5* 9.0
NYSDEC TOGS 1.1.1
Groundwater Primary
Analyte Quality Standard
J N\ n
M AC(ﬁV\ST. \ / MACON S’V Chloroform 7 10
N\ Tetrachlorcethene 5* 6.1
NYSDEC TOGS 1.1.1
Groundw ater Primary Duplicate
Analyte Quality Standard
Chloroform 7 12 12
Tetrachloroethene 5* 14 14 SB-MW-2
J L SB—MW—1 NYSDEC TOGS 1.1.1
Site ID MW-3 MW-3 MW-3 MACDONOUGH ST. MACDONOUGH ST. Groundwater Primary
I . - . Analyte Quality Standard
Flelsd Sar:'p::altD MW-3 021213 | GW Duplicate-1 | MW-3 091013 gpz—s Chloroform 7 10
msn:cn:::s1 : 1e 2/12/2013 2/12/2013 9/10/2013 - Tetrachiorosthene 5 24
Groundwater Primary Duplicate Primary
Analyte Quality Standard
Chloroform 7 8.3 8.3 7.7 site ID Yy 5 VW5
Tetrachloroethene 5* 26 25 12 1 ) )
Field Sample ID] MW-5021313 | MW-5 091213
Trichloroethene 5% 0.61J 0.60 J 50U SB-MW—4 E e
o] DECATUR ST. - SB—MW—5 Sample Date 2/13/2013 9/12/2013
&) - W — NYSDEC TOGS 1.1.1
: Groundw ater Primary Primary
[N E Analyte Quality Standard
Chloroform 7 20J 29J
cis-1,2-Dichloroethene 5* 0.83J 1.6J
Tetrachloroethene 5% 72 140
NYSDEC TOGS 1.1.1 _ ) Trichloroethene 5% 14J 2.8J
Groundwater Primary Primary
Analyte Quality Standard J L
Chlorof * 7 2.6 274 e/ /L ST
oroform 5 k ¥
BAINBRIDGE ST.
cis-1,2-Dichloroethene 5* 6.0 14J BAINBRIDGE gf. \ _ —
Tetrachloroethene 5* 320D 42 R >4 ] [
Trichloroethene 5* 6.5 14 J Site ID MW-8 MW-8
| l / Field Sample ID| MW-8 021313 | MW-8 030913
site ID VW-a M4 Sample Date] 2/13/2013 9/9/2013
NYSDEC TOGS 1.1.1
Field Sample ID] MW-4 021213 | MW-4 090913 Groundwater Primary Primary
Sample Date|] 2/12/2013 9/9/2013 kelau—10 Analyte Quality Standard
NYSDEC T0GS 1.1.1 _ ) _ VP11 Chloroform 7 53 374
Analyte of;ﬁx,"gtz:f;rm primary Primary SB-MW_9 Cltetrachloroethene 5 19 15
Chloroform 7 46 J 6.1 vP—12 ? Trichloroethene 5* 0.53 J 50U
cis-1,2-Dichloroethene 5* 15J 50U
Tetrachloroethene 5* 97 50
Trichloroethene 5* 20J 0.86 J
SWP-13
Site 1D MW-7 MW-7 Duplicate 01 site ID V-9 $MW 5 Site ID) MW-10 MW-10
s ) ite - - - -
Field Sample 1D} M7 021313 | MV-7 091013 | - Duplicate O1 Field S le ID|] MW-9 021313 | MW-9 091013 Field Sample ID| MW-10021313 | MW-10 091013
Sanple Date|  2/13/2013 91072013 91102013 s ) ) i ) )
NYSDEC TOGS 114 Sample Date| 2/13/2013 9/10/2013 Sample Date 2/13/2013 9/10/2013
Groundwater Primary Primary Field Duplicate NYSDEC TOGS 1.1.1 NYSDEC TOGS 1.1.1
Analyte Quality Standard Groundw ater Primary Primary Groundwater Primary Primary
Analyte Quality Standard Analyte Quality Standard
Chloroform 7 0.69J 059J 0.60J Chioror 7 124 0924 Chlorof 7 0.77 J 164
cis-1,2-Dichloroethene 5 29J 45J 44J . c;rg CIJZ;'mhI m = 3'3 ] 2 N = torohclnrm m = '12 22
Tetrachloroethene 5% 280 D 230D 270 D CT:IS{ : ;“ o ;Dhroe ene - 1‘;0 13'0 elracoroelmene
Trichloroethene 5* 5.9 6.1 6.0 eree orer ene
trans-1,2-Dichloroethene 5* 18J 50U
Trichloroethene 5* 5.7 45J

LEGEND

Q@ ww-5 MONITOR WELL

© Pz-3 PIEZOMETER
MONITOR WELL
VOC DETECTIONS

- PIEZOMETER
VOC DETECTIONS

AREA OF PLUME TO BE TREATED

LOCATION OF INJECTION WELLS

NOTES:

1.  North orientation and coordinates are referenced to
Grid North and are based on the New York State
Plane Coordinate System, Long Island Zone, NAD 83
obtained from GPS observations made on February
20, 2013 and

2. Al analytical results are in micrograms per liter
(ug/L) or parts per billion (ppb).

SCALE
T e ——
0 200 400 FEET

URS Corporation

NEW YORK STATE DEPARTMENT OF
ENVIRONMENTAL CONSERVATION
192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN

FIGURE 5-2
ALTERNATIVE 3 TREATMENT LOCATION

192 RALPH AVE
BROOKLYN, NEW YORK




Site ID| MWV-1 Site ID MW-2 LEGEND
Field Sample ID]  MwW-1021213 Field Sample ID| Mw-2 021213 @W-5  MONITOR WELL
Sample Date 2/12/2013 Sample Date 2/12/2013 © F2-5  PIEZOMETER
NYSDEC TOGS 1.1.1 NYSDEC TOGS 1.1.1 = MONITOR WELL
Groundw ater Primary Groundwater Primary VOC DETECTIONS
lity Standard i
Chl Afnalyte - 7 — 374 Analyte Quality Standard | Vo6 DETECTONS
oroform .
NYSDEC TOGS 1.1.1 " Chloroform L i AREA OF PLUME TO BE TREATED
Groundwater Primary Tetrachloroethene 5 20J LOCATION OF RUECTION WELLS
Analyte Quality Standard Trichloroethene 5* 0.56 J
Chloroform 7 29
Tetrachlorcethene 5* 9.0
NYSDEC TOGS 1.1.1
Groundwater Primary
Analyte Quality Standard
_ =
M AC(ﬁV\ST. \ MACON S’V Chloroform 7 10
( Tetrachlorcethene 5* 6.1
NYSDEC TOGS 1.1.1
Groundw ater Primary Duplicate
Quality Standard NOTES:
Analyte 1. North orientation and coordinates are referenced to
Chloroform 7 12 12 Grid North and are based on the New York State
MW Plane Coordinate System, Long Island Zone, NAD 83
Tetrachloroethene 14 14 SB-My-2 obtained from GPS observations made on February
J L 20, 2013 and
SB—MW-1 NYSDEC TOGS 1.1.1 2. Al andlytical results are in micrograms per liter
) MACDONOUGH ST. / MACDONOUGH ST. Groundwater Primary (ug/L) or parts per billion (ppb).
Site ID MW-3 MW-3 MW-3 y Analyte Quality Standard
Flelsd Sar:'p::altD MW-3 021213 | GW Duplicate-1 | MW-3 091013 PZ-5 Chloroform 7 10
ample Date 2/12/2013 2/12/2013 9/10/2013 - Tetrachiorosthene 5 24
NYSDEC TOGS 1.1.1
Groundwater Primary Duplicate Primary
Analyte Quality Standard PZ-1
Chlorof 7 8.3 8.3 7.7 :
- torohcl)rm " . ~ - - . Site 1D MW-5 MW-5
etrachloroethene *
Trichioroeth - 0.61 0.600J 5.0lU N E Field Sample ID] Mw-5 021313 | MW-5091213
richloroethene X i )
o] DECATUR ST. - SB—MW—5 \ DECATUR Sanmple Date 2/13/2013 9/12/2013
&) s 1. 4 NYSDEC TOGS 1.1.1
: Groundwater Primary Primary
[N E Analyte Quality Standard
Chloroform 7 20J 29J
cis-1,2-Dichloroethene 5% 0.83J 1.6J
Tetrachloroethene 5% 72 140
NYSDEC TOGS 1.1.1 _ ) Trichloroethene 5 14J 2.8J
Groundwater Primary Primary
Anal Quality Standard J L
Chloroforma e 7 2.6 274 e/ < SB e
- : M BAINBRIDGE ST
cis-1,2-Dichloroethene 5 6.0 144 BAINBRIDGE /S'f . - = )
Tetrachloroethene 5* 320D 42 B ] (
Trichloroethene 5* 6.5 14 J Site ID MVV-8 MVV-8
| l / Field Sample ID|] MW-8 021313 | MW-8 090913
Site ID MW-4 MW-4 / Sample Date|] 2/13/2013 9/9/2013
" NYSDEC TOGS 1.1.1
Field Sample ID|] MwV-4 021213 MvV-4 090913 Groundw ater Primary Primary
Sample Date 2/12/2013 9/9/2013 Lo lul 16 Analyte Quality Standard
N“:EC ‘;‘OGT“ ori ol i R 1141 Chlaroform 7 5.3 374
roundwater rimar rima
Analyte Quality Standard Y i SB-MW-9 ﬁHAUNCEY Tetrachloroethene 5 19 15
Chioroform - 260 o1 e-12 ? Trichloroethene 5* 0.53 J 50 U SCALE
cis-1,2-Dichloroethene 5* 15J 50U ﬂ—l
Tetrachloroethene 5* 97 50 Y 200 400 FEET
Trichloroethene 5* 20J 0.86 J e .
o URS Corporation
Site 1D MW-7 MW-7 Duplicate 01 site ID V-9 $MW 5 Site ID) MW-10 MW-10
Field Sample 1D} M7 021313 | MV-7 091013 | - Duplicate O1 Field S: IIe ID| MW-9 0;1313 MW-9 05_91013 Field Sample ID| MW-10021313 | MW-10 091013
sanple Date|  2/13/2013 9102013 91012013 B Sanp s ) ) S 'I"’D ” ) ) NEW YORK STATE DEPARTMENT OF
NYSDEC TOGS 1.1.4 Sample Date| 2/13/2013 9/10/2013 ample Date 2/13/2013 9/10/2013 ENVIRONMENTAL CONSERVATION
Groundwater Primary Primary Field Duplicate NYSDEC TOGS 1.1.1 NYSDEC TOGS 1.1.1 192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN
Analyte Quality Standard Groundw ater Primary Primary Groundwater Primary Primary
Analyte Quality Standard Analyte Quality Standard
Chloroform 7 0.69J 059J 0.60J FIGURE 5-3
i1 2-Diohioroethene 5 294 451 14 Chloroform 7 12J 0.92J Chloroform 7 0.77 J 16J
= . - - is-1.2-Di - . ALTERNATIVE 4 TREATMENT LOCATION
Tetrachioroathens 5 280D 230D 270D cTzlst 1,2h:3|chlfhroethene :* 11::) J 123; J Tetrachloroethene 5 12 22
etrachloroethene
Trichloroethene 5* 5.9 6.1 6.0
trans-1,2-Dichloroethene 5* 1.8J 50U 192 RALPH AVE
Trichloroethene 5* 3.7 45J BROOKLYN, NEW YORK




FEASIBILITY STUDY 192 RALPH AVENUE SITE

APPENDIX A

PERMANGANATE INJECTION CALCULATIONS

URS CORPORATION
J:\Projects\60508882_ralphavefs\500-Deliverables\501-FS\Final FS Ralph Ave_rev1.docx



URS CORPORATION PAGE 10F16
JoB NO. 60508882
DATE: 06/06/17

PROJECT: 192 RALPH AVENUE SITE MADE BY: EAH
SUBJECT: PERMANGANATE INJECTION CALCULATION CHKD BY: JAS
1.0 Purpose

This calculation estimates the amount of potassium permanganate or sodium
permanganate to inject at a chlorinated hydrocarbon plume in groundwater at the 192 Ralph
Avenue site in Brooklyn, New York under Alternative 3.

2.0  Data and Assumptions

2.1 Data

e Target compounds are Tetrachloroethene, Trichloroethene, Chloroform, and cis-1,2-
Dichloroethene. Contaminant concentrations are assumed to be 0.1 mg/L based on typical
concentrations detected on site (Ref. 1). It is noted that the oxidant demand is primarily
driven by the natural demand, no the contaminants’ demand.

e The aquifer thickness at the site is 30 feet (Ref 1).
2.2 Assumptions

e The treatment would be conducted within an area of approximately 2.75 acres, or 119,790 ft*.
The reagent would be injected using direct push injection points, at depths approximately 35
feet bgs to 60 feet bgs to treat the full thickness of the aquifer.

e The total and effective porosity of the soil is estimated to be approximately 30%.

e Natural Oxidant Demand is assumed to be 1 mg/kg.

3.0 Calculations

The amount of potassium permanganate or sodium permanganate to be injected in the treatment
area is determined using the estimated mass of dissolved levels of contamination and, more importantly,
the assumed oxidant demand.

The amount of permanganate is calculated using an excel spreadsheet provided by Carus
Remediation Technologies (CRT), a supplier of permanganate. The length and width of the treatment
area were set to result in a total area of 119,790 ft* which is the area of treatment shown on Figure 1, as
calculated in CAD. The thickness of the treatment area is the aquifer thickness of 30 feet. A typical
value of 30% was assumed for the porosity of the soil. A conservative estimation of the average

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\Ralph Ave Formal Calculations -
ALT 3_JAS.docx
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contaminant concentration of 0.1 ppm was used based on the RI results. Permanganate natural oxidant
demand (PNOD) was assumed to be 1 g/kg. Default values set by CRT were used for effective PNOD
(20%), confidence factor (2), and injection concentration (10%). The CRT spreadsheet requires entering
the stoichiometric demand for oxidation using potassium permanganate as the oxidant. An average
stoichiometric demand of 1.27 Ib/Ib was calculated based on the following chemical reaction:

4KMnQ, + 3C,Cl, + 4H,0 — 6CO, + 4MnO, + 4K™ + 8H" + 12CI
4 mol x 158 g/mol KMnO, = 632 g KMnO,
3mol X 165.8 g/mol C,Cl, = 497 g C,Cl,

568 g KMnO,

= 1.27g/g = 1.27b/1b
497 g C,Cl, 9/9 /

The calculation estimates that about 158,140 pounds of (solid) potassium permanganate or
355,024 pounds of 40% solution of sodium permanganate would be required.

Sodium permanganate reagent is supplied at a concentration of 40%; however, the lower
concentration of 10% helps drive the reagent further into the aquifer because a larger volume is injected.
An estimated 155,890 gallons of 10% solution would be required.

4.0 References

1. Shaw Environmental & Infrastructure Engineering of New York, P.C. 2005. Final Remedial
Investigation Report, 192 Ralph Avenue Off-Site Remedial Program, Brooklyn, New York.
Latham, New York.
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CRT

&7l

Carus Remediation Technologies

RemOx® S and RemOx® L
ISCO Reagents
Estimation Spreadsheet

Site Name: 192 Ralph Avenue - Alternative 3

Date: 5/17/2017

Input data into box with black font

Estimates  Units Estimates  Units
Treatment Area Volume Injection Volume for RemOx S
Length 363 ft Injection Concentration %
Width 330 ft Total Volume of Injection Fluid 1,896,162 gal
Area 119,790 sqft Pore Volume Replaced 23.51 %
Thickness ft
Total Volume 133,100 cuyd Amount of RemOx S Estimated: 158,140 pounds
Soil Characteristics/Analysis
Porosity %
Total Plume Pore Volume 8,064,822 gal
Avg Contaminant Conc ppm Injection Volume for RemOx L
Mass of Contaminant 6.73 Ib Injection Concentration %
PNOD 1 a/kg Calculated Specific Gravity 1.09 g/ml
Effective PNOD 20 % Total Volume of Injection Fluid 155,890 gal
Effective PNOD Calculated 0.200 Pore Volume Replaced 1.93 %
PNOD Oxidant Demand 79,061.40 Ib
Avg Stoichiometric Demand Ib/Ib Amount of RemOx L Estimated: 355,024 pounds
Contaminant Oxidant Demand 8.55 lb 31,061 gallons
Theoretical Oxidant Demand 79,069.95 Ib

Confidence Factor
Calculated Oxidant Demand

158,139.90




URS CORPORATION

PROJECT:
SUBJECT:

192 RALPH AVENUE SITE
PERMANGANATE INJECTION CALCULATION

Reference 1

PAGE 50F16
JoB NOo. 60508882
DATE: 06/06/17
MADE By: EAH
CHKD BY: JAS

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\Ralph Ave Formal Calculations -

ALT 3_JAS.docx



Shaw Environmental & Infrastructure Engineering of New York, P.C.

< 13 British American Boulevard
\ Latham, NY 12110-1405
Tel: +1 518 783 1996

- N} Fax: +1 518 783 8397

Shaw ® www.CBl.com

FINAL REMEDIAL INVESTIGATION REPORT

192 Ralph Avenue Off-Site Remedial Program
Brooklyn, Kings County, NY

Site Number 224042

Contract Work Authorization Number: D006132-28

Shaw Project No.: 134685.28

September 2015

Prepared for:

Robert Filkins

New York State Department of Environmental Conservation
Division of Environmental Remediation

Bureau of Program Management, Room 1224

625 Broadway, Albany, NY 12233-7012

Submitted by:

Shaw Environmental & Infrastructure Engineering of New York, P.C.,
13 British American Boulevard
Latham, New York, 12110



1.0 INTRODUCTION

Shaw Environmental & Infrastructure Engineering of New York, P.C. (Shaw) has prepared this
Remedial Investigation (RI) Report summarizing collection and analysis of soil, groundwater, soil
vapor and indoor air media for volatile organic compounds (VOCs) at the 192 Ralph Avenue Off-
site Remedial Program (Site Number 224042) site located in Brooklyn, Kings County, New York
(Site) (Figure 1). The primary purpose of the Rl was to determine the extent of off-site impacts
from contamination prior to and after startup of the soil vapor extraction (SVE) system that was
installed at 192 Ralph Avenue to mitigate air quality. The scope of work discussed herein was
developed in accordance with Work Assignment (WA) D006132-28 provided to Shaw on April
12, 2012, various discussions with the NYSDEC, the June 28, 2012 approved work plan (i.e.

executive summary) and the February 4, 2013 amended work plan (i.e. Amendment 1)

1.1 Description and Location

Site Description

The Site is located in the Bedford-Stuyvesant section of Brooklyn, NY along Ralph Avenue
between the main thoroughfares of Macon Street to the north, Marion Street to the south,
Patchen Avenue to the west and Howard Avenue to the east. The off-site area of investigation

is comprised of a mixture of residential and commercial properties.

Site Geology

Located in the Atlantic Coastal Plain Physiographic Province, the Pre-Cambrian Age
metamorphic bedrock is believed to be over 200-feet below ground surface (bgs) at the Site.
The soils at the Site have been classified as urban fill, consisting of construction debris, rock,
and ash. The urban fill reaches approximately 7-feet bgs, underlain by glacial deposits
consisting primarily of silt, sand and gravel. Groundwater is present in the fill and glacial
deposits, occurring at depths of approximately 9-feet to 15-feet bgs. Predominant regional
groundwater flow direction is toward the north-northwest, with the deep groundwater flowing
north.

The geology of the Site consists of outwash sand and gravel deposits. Highly permeable fine to
medium sands with some gravel appear above a confining layer of silty clay about 60 to 70-feet
below ground surface (bgs). Localized groundwater flows south-southeast and is encountered
35 to 40-feet bgs.

Page |
Final Remedial Investigation Report Shaw Project No. 134685.28
192 Ralph Ave Off-site Remedial Program September 2015



relocated four feet south. This point was relocated for a third time directly across Decatur
Street to the north where it was successfully advanced to 50-ft bgs. At SB-6, refusal was
encountered once at 15-ft bgs, but the boring was successfully advanced after moving the point
three feet to the west. Drill logs, which provide a more detailed account soil types and other

observations, have been included as Appendix G.

3.2  Groundwater Sampling

Three separate groundwater sampling events were conducted at the Site. During the first
event (October 2012), groundwater samples were collected from five existing piezometers. In
February 2013, Shaw collected samples from the nine newly installed monitoring wells (MW-1
through MW-5 and MW-7 through MW-10. Lastly, samples were collected from monitoring
wells MW-3, MW-4, MW-5, MW-7, MW-8, MW-9, and MW-10 and piezometer PZ-1 in
September 2013. All samples were analyzed by Spectrum for VOCs by USEPA Method 8260B.
The analytical results are summarized and compared to NYSDEC New York State Groundwater
Quality Standard (NYSGWQS) as defined in the Technical and Operational Guidance Series
(TOGS) 1.1.1 for VOCs on Table 2, and shown graphically on Figure 4. The complete analytical
data package is included in Appendix D.

3.21 Phase | - September 2012

Several analytes were detected at concentrations exceeding NYSGWAQS including chloroform,
cis-1,2-dichloroethene, PCE, and TCE. There were several other compounds for which the
laboratory result was reported as “non-detect”, but the reporting limit exceeded groundwater
quality standards. Detection ranges (minimum-maximum) in micrograms per liter (ug/L) or ppb

for these compounds are summarized as follows:

e Chloroform - 2.6 ug/L to 12 pg/L at PZ-2;

e cis-1,2-Dichloroethene — Non-detect to 6.0 ug/L at PZ-1;
e PCE-2.4 pg/Lto 320D pg/L at PZ-1DL; and

e TCE- Non-detect to 6.5 pg/L at PZ-1

3.22 Phase Il - February 2013
Analytes detected at concentrations exceeding NYSGWQS included chloroform, PCE, and TCE.

There were several other compounds for which the laboratory result was reported as “non-
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detect”, but the reporting limit exceeded groundwater quality standards. Detection ranges

(minimum-maximum) in pg/L or ppb for these compounds are summarized as follows:

e Chloroform —0.69 pg/L at MW-7 to 17 pg/L at MW-2;

e cis-1,2-Dichloroethene — Non-detect to 3.3J) ug/L at MW-9;
e PCE- Non-detect to 280D pg/L at MW-7; and

e TCE - Non-detect to 5.9 pg/L at MW-7

3.23 Phase Il - September 2013

Analytes detected at concentrations exceeding NYSGWAQS included chloroform, PCE, and TCE.
There were several other compounds for which the laboratory result was reported as “non-
detect”, but the reporting limit exceeded groundwater quality standards. Detection ranges
(minimum-maximum) in pg/L or ppb for these compounds are summarized as follows:

e Chloroform —0.59 pg/L at MW-7 to 7.7 pg/L at MW-3;
e cis-1,2-Dichloroethene — Non-detect to 4.5J) ug/L at MW-7;

e PCE-12 pug/Lat MW-3 to 230D pg/L at MW-7; and,
e TCE - Non-detect to 6.1 pg/L at MW-7

324  Site Hydrogeology

Due to a low groundwater gradient a contour map could not be produced from the gauging
results obtained during the February 2013 visit. Specifically, the change in water table
elevation across the area is 0.56 feet; this flat elevation, combined with the relatively small size
of the Site, topography and paving of the Site all combine to make the development of
meaningful groundwater contours problematic. The data shows a groundwater flow direction

toward the southeast which is generally consistent with historic gauging data.

3.3 Vapor Phase Sampling Results

The analytical results presented in micrograms per cubic meter (ug/m?®) for the soil vapor and
ambient air samples are summarized on Table 3; complete analytical data package are included
as Appendix E. Compounds detected as part of the air sampling are also presented on Figure 5.
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Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

Site IJ[ Pz PZ1 PZ2 PZ2 PZ3 PZ4 PZ5 PZ5 PZ5
Field Sample ID] ~ PZ4 PZ-1 091013 PZ2 Duplicate PZ3 PZ4 PZ5 MS-PZ5 MSD-PZ.5
Sample Date] 91202012 9/10/2013 91912012 91972012 911972012 211912012 91372012 911912012 91912012
NYSDEC T0GS 111 ] ) ) _ . ] ] Matrix Seike Matrix Spike
Groundwater Quality Primary Primary Primary Duplicate Primary Primary Primary Duplicate
Analyte Standard %Rec. 1QCHm. | %Rec. JQCIm.
1,1,1-Trichk 5 10U 50U 10U 10U 10U 10U 10U &85 65130 102 65130
1,1,2.2-Tetrachlorosthane 5 100 50U 1.0 U 10 W 10U 10U 10 UJ 95 65130 99 | 65130
1,1,2-Trichioro-1.2 2-trifluorosthane 5 10U 50U 10U 10U 10U 10U 10U 84 70130 105 | 70130
1,1,2-Trichioroethane 1 10U NA 10U 10U 10U 10U 10U 93 75125 §8 | 75125
1,1-Dichloroethane 5¢ 10U 50U 10U 10U 10U 10U 10U 85 | 70135 97 | 70135
1,1-Dichloroethens 5 10U 50U 10U 10U 10U 10U 10U 8 | 76-130 105 | 70-130
1.2 3-Trichlorobenzene 5 10U 50U 10U 10U 10U 10U 10U 76 | 55140 o1 | 55140
1.2,3-Trichloropropane 0.04 A 50U NA [ NA NA NA NA NA
124 5 10U 50U 10U 10U 10U 10U 10U 78 |65135 95 | 65135
124-Trimethylbenzene 5 N& 50U NA NA NA NA NA NA NA
1,2-Dibromo-3-chioropropane 0.04 100 NA 10U 10wy | 10U 10U ou 91 | 50430 90 50130
1,2-Dibromasthane 0.0006 10U NA. Aoy | 10U | KT 1ou ECT 95 | 86120 99 |80-120
1,2-Dichlorobenzene 3 10U 50U 10U 10U 10U 10U 10U 8 70120 102 | 70-120
1,2-Dichlorosthane 06 10U 50U 10U 10U o0 | 1eu | 1wou 89 §70-130 103 | 70-130
1,2-Dichloropropane 1 100 | BaU 10U 10U 10U 10U 10U 87 {75125 101 | 75125
1,3 5-Trimethylbenzene 5 NA 50 U NA NA NA NA NA NA NA
1,3 Dichlorobenzene 3 10U S0U 10U 10U 10U 10U 10U 81 |75125 o7 75125
1,3-Dichloropropane 5 NA 50U NA NA NA NA NA NA NA
1,4-Dichlorobenzens 3 100 | a0 10U 10U 10U 10U 10U 82 |75125 9 75125
1,4-Dioxane NGV 100 U 100 U 100 U 100 UJ 100 U 100 U 100 U 52 * § 70-130 94 | 70130
2-Butancne 50 50 U 50 U 50 U 50U 50U 50U 50U 88 | 30150 95 | 30-150
l4-Isopropyltoluens 5 NA 50U NA NA NA NA NA NA NA
2-Hewanone 50 50 U NA 50U 50U 50U 50U 50U 54 | 55130 90 | 55130
4-Mathyl-2-pentancne NGV 50U 50U 50U 50 U 50 U 50 U 50U 93 | 60135 91 | 60135
[Acetone 50 50U 50U 50U 50U 50U 50U 50U 78 | 40-140 67 | 40140
Benzene [ p7ou [P S0l 070 U 0.70 U 070 U 070 U 070 U 85 | 60-120 102 | 80120
Bromechioramethane 5 10U NA, 10U 10U 10U 10U 10U 92 |65130 103 | 65130
Bromedichloromethane 50 10U NA 10U 10U 10U 10U 10U 8 | 75120 99 | 75120
Brometorm 50 10U NA 10U 10U 10U 10U 10U 00 | 70130 104 | 70-130
Bromemethane 5 10U NA 10U 10U 10U 10U 10U 77 130145 88 | 30145
Carbon disulfide 50 10U 50U 10U 10U 10U 10U 10U 97 |35-160 96 | 35160
Carbon telrachloride 5 10U 50U 10U 10U 10U 10U 10U 83 |es140 11 | 65140
Chiorcbenzene 5 10U 50U 10U 10U 10U 10U 10U 8 |e0120 103 | 80120
Chiorosthane 5 10U NA 10U 10U 10U 10U 10U 77 |66-135 89 | 60-135
Chigroform 7 26 214 12 12 29 w | w 87 | 65135 100 | 65135
Chisromethane 5 10U NA 10U 10U 10U 10U 10U 77 | 40125 97 | 40125
cis-1,2-Di 5 60 144 10U 10U 10U 10U 10U 87 | 70125 103 | 70-125
eis-1.3-Dichlorepropene 04" 1y NA 10U 10U | 10U WU 10U &6 70-130 95 T0-130
Cyclohexane: NGV 10U NA 10U 10U 10U 10U 10U 8 | 70130 106 | 70-130
Dibromochloromethane 50 10U 50U 10U 10U 10U 10U 10U 91 60135 105 | 60-135
Dichlorodifiuoromethane 5 100 NA 10 W 10 W 10U 10 UJ 100 71 |36-155 97 | 30-155
Ethyib 5 10U 50 U 10U 10U 10U 10U 10U 85 | 75125 107 | 75125
Isopropylbenzene 5 10U 50U 10U 10U 10U 10U 10U 87 | 75125 104 | 75125
m p-Xylene 5 10U NA 10U 10U 10U 10U 10U 85 | 75130 106 | 75130
Methyl acetate NGV 10U NA 10U 10U 10U 10U 10U 7 76130 80 | 70-130
Methyl tert-butyl ether 10 10U 50U 10U 10U 10U 10U 10U 87 | 65125 102 | 65125
Methyicyclohexane NGV 10U NA 10U 10U 10U 10U 10U 87 | 70130 109 | 70130
Methylene chioride 5 10U 50 U 10U 10U 10U 10U 10U 8¢ | 55140 98 | 56140
n-Butylbenzane 5 NA 50U NA NA NA NA NA NA NA
n-Propylbenzene 5 NA 50U NA NA NA NA NA NA NA
sec-Butylbenzene 5 NA 50 U NA NA NA NA NA NA NA
o-Xylene 5 10U NA 10U 10U 10U 10U 10U 86 50-120 1 80-120
Styrene 5 10U 50U 10U 10U 10U 10U 10U 85 | 65135 104 | 65135
tert-Butylbenzene 5 50U NA NA NA NA NA NA NA
Tetrachloroethens 5 14 " I 24 B 84 | 45150 102 | 45150
Toluene 5 10U 10U 10U 10U 10U 8 | 75120 100 | 75120
rans-1,2:Dichloroethene 5 50U 10U 10U 10U 10U 10U 85 | 60-140 101 | 60-140
trans-1,3-Dichlorspropens 04 N& 10U 10U 100U 10U 10U 88 §55140 101 {55140
Trchioroethane 5 144 10U 10U 10U 10U 10U 8 | 70125 99 | 70-125
i 5 NA 10U 10U 10U 10U 10U 87 | 66-145 135 | 60-145
Vinyl chioride 2 50U 10U 10U 10U 10U 10U g2 | 50145 59 | 50-145
Xylene (Tota) 5 50U NA NA NA NA NA NA NA
Notes:

All results are in micrograms per liter (pg/L) or parts per billion (ppb).

Analytical results are compared against NYSDEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1998 Ambient Water Cuality Standards.
NGV - No Guidance Value provided by NYSDEC T.O.GS. 1.1.1.

MA - Not analyzed.

Bold - Indicates analyle defected by laboratory.

Shaded - Indicates the reported valus exceeds the associated T.0.G.5. valua.

U - Not detected at laboratory method detection limit

J - Daata indicates the presence of a compound that meets the identification criteria. The result is less than the quantitation limit but greater than MDL. The ican Given is an approxi value.
D - Indicates analysis performed under secondary dilution.

E - Inefizates reported concentrabion was outside calibration kmits.

* - Inficates the principal organic 1 standard for groundwater of 5 g/l apphes fo this subsiance.

™ . Applies io the sum of cis- and frans-1, 3-Dichlorapropens,

*- Indicales percent recovery was cutside of the laboratory quality control fimsts.
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Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

Site IJ[ MW-1 MW-1 MwW-1 MW-2 MW-3 MW-3 MW-3 Mw4 Mw4
Field Sample ID] MW.1021213 | MW-1021213MS | MW-1021213MSD | MW-2021213 | MW-3021213 | GW Duplicate-1| MW.3091013 | MW-4 021213 | MW-4 090913
Sample Date] 211212013 21212013 2120013 21212013 21202013 122013 9102013 2122013 92013
NYSDEC T0GS 111 ] Matrx Spike Watrix Spike ] ] ] ) )
Groundwater Quality Primary Duplicate Primary Primary Duplicate Primary Primary Primary
Analyte Standard %Rec. jQCIHm. | %Rec. {OC lim.
1,1,1-Trichk 5 50U 98 65-130 110 65-130 50U 50U 50U 50U 50U 50U
1,1,2.2-Tetrachlorosthane 5 50U 99 | 65130 84 | 65130 50U 50U 50U 50U 50U 50U
1,1,2-Trichioro-1.2 2-trifluorosthane 5 50U 95 | 70-130 85 | 70-130 50 U 50U 50U 50U 50U 50U
1,1,2-Trichioroethane 1 NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane 5 50U 99 | 70135 105 | 70-135 50 U 50U 50 UJ 50U 50U 50U
1,1-Dichlorosthene 5 50 U 100 | 70-130 97 | 70-130 50U 50U 50U 50U 50U 50U
1,2 3-Trichlorobenzene 5 50U 00 | 55140 94 | 55140 50U 50U 50U 50U 50U 50U
12,5 Trichloropropane 0.04 500 94 | 75125 8 | 75125 | 500 500 50U T T 500 |
1,24-Trichlosobenzene 5 50U 100 | 65135 97 | 65135 50U 50U 50U 50U 50U 50U
124-Timethylbenzene 5 50U 102 | 75130 108 | 75130 50U 50U 50U 50U 50U
1,2-Dibromo-3-chloropropane 0.04 NA NA NA NA NA NA
1,2-Dibromosthane 0.0006 NA NA NA NA NA
1,2-Dichlorobenzene 3 50 o7 | To120 98 | 70-120 50U 50U 50U
1,2-Dichloroethane 06 50U g7 | 70130 12 | 70-130 s0u | sou 50U
1,2:Dichloropropane 1 50U 99 |75125 106 | 75125 |§ 50w | sau | s0u
1,3 5-Trimethylbenzene 5 50 U 98 | 75130 104 | 75130 50U 50U 50U
1,3-Dichlorobenzene 3 500 9% 75125 a5 | 75125 50U 00 50U
1,3-Dichloropropane 5 50U 98 | 75125 97 | 75125 50U 50U
1,4-Dichlorobenzene 3 ECE 92 | 75125 97 | 75125 50U |  sou | so0u
1,4-Dioxane NGV 100 U % | 70130 58 * | 70-130 100 U 100 UJ 100 U
2-Butanone 50 50 U 97 | 30150 77 | 30150 50U 50 UJ 50U
li-Iscpropyitoluens 5 50 U 101 | 75130 105 | 75130 50U 50U 50U
2-Hexanone 50 NA NA NA NA NA NA
4-Methyl-2-pentanane NGV 50U 99 | 60135 81 | 60135 50U 50U 50U
[Acstone 50 50U 85 | 40-140 61 | 40-140 50U 50 UJ 50U
Benzene 1 50U | 99 | 80120 105 | 80-120 s0u | sou
Bromochioromethane 5' NA NA NA NA NA
Bromodichloromethane 50 NA NA NA NA NA NA NA NA NA
Brometorm 50 NA NA NA NA NA NA NA NA NA
Bromemethane 5 NA NA NA NA NA NA NA NA NA
Carbon disulfide 50 50U 97 | 35160 97 | 35160 50U 50U 50U 50U 50U 50U
Carbon 5 50U 101 | 65140 11 | 65140 50U 50U 50U 50U 50U 50U
Chiorcbenzene 5 50U 95 | 80120 99 | 80120 50U 50U 50U 50U 50U 50U
Chiorosthane 5 NA NA NA NA NA NA NA NA NA
[ 7 374 96 | 65135 110 | 65135 17 Y 83 g 46J 6.1
Chicromethane 5 NA NA NA NA NA NA NA NA NA
cis-1,2-Dichlorosthane 5 50U 0 |01 103 | 70125 50U 50U 50U 50U 15J 50U
eis-1,3-Di 04" NA NA NA NA NA MNA N NA NA
Cyclohexane: NGV NA NA NA NA NA NA NA NA NA
Dibromochloromethane 50 50U 98 | 60-135 101 | 60-135 50 U 50U 50 U 50U 50U 50U
Dichlorodifluoromethane 5 NA NA NA NA NA NA NA NA NA
Ethyibenzene 5 50U 96 | 75125 100 | 75125 50U 50U 50U 50U 50U 50U
Isopropylbenzene 5 50U 101 | 75125 108 | 75125 50U 50U 50U 50U 50U 50U
m.p-Xylene 5 NA NA NA NA NA NA NA NA NA
Methyl acetate NGV NA NA NA NA NA NA NA NA NA
Methyl tert-butyl ether 10 50U 98 | 65125 94 | 65125 50U 50U 50U 50U 50U 50U
Methyicyclohexane NGV NA NA NA NA NA NA NA NA NA
Methylene chioride 5 50 U 95 | 55140 99 | 55-140 50 U 50U 50U 50U 50U 50U
n-Butylbenzane 5 50U 102 | 70135 106 | 70-135 50 U 50U 50U 50U 50U 50U
n-Propylbenzene 5 50U 99 | 70130 99 | 70130 50U 50U 50U 50U 50U 50U
sec-Butylbenzsne 5 50U 103 | 70125 106 | 70-125 50U 50U 50U 50U 50U 50U
o-Xylene 5 NA NA N4 NA N& N4 NA NA A
Styrene 5 50 U 93 | 65135 99 | 65135 50 U 50U 50 U 50U 50U 50U
ect-Butybenczene 5 50 U 101 | 70130 104 | 70130 50 U 50U 50U 50U 50U 50U
Tetrachloroethens 5 20 93 | 45150 9 | 45150 500 | D [ 9 50
Toluene 5 50U 100 | 75120 106 | 75120 50U 50U 50U 50U 50U 50U
rans-1,2-Dichloroethene 5 50 U 98 | 60-140 102 | 60-140 50U 50U 50U 50U 50U 50U
rans-1,3-Dichloropropene 04" NA NA NA NA NA NA NA NA NA
Trichioroethane 5 056 J 93 | 70125 97 | 70125 50U 061 0.60 J 50U 20J 0.86 J
Trichlorofluoromethane 5 NA NA NA NA NA NA NA NA NA
Vinyl chioride 2 50U 93 | 50145 93 {50-145 |0 AOU SO0 L TR I sou | 50U
Xylens (Total) 5 50U 97 | 8n121 103 | 81-121 50U 50U 50U 50U 50U 50U
Notes:

All results are in micrograms per liter (pg/L) o parts per billion (ppb).

Analytical results are compared against NYSDEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1998 Ambient Waler Cuality Standards.
NGV - No Guidance Value provided by NYSDEC T.O.GS. 1.1.1.

MA - Not analyzed.

Bold - Indicates analyle defected by laboratory.

Shaded - Indicates the reported valus exceeds the associated T.0.G.5. valua.

U - Not detected at laboratory method detection limit

J - Daata indicates the presence of a compound that meets the identification criteria. The result is less than the quantitation limit but greater than MDL. The ican Given is an approxi value.
D - Indicates analysis performed under secondary dilution.

E - Inefizates reported concentrabion was outside calibration kmits.

* - Inficates the principal organic 1 standard for groundwater of 5 g/l apphes fo this subsiance.

™ . Applies io the sum of cis- and frans-1, 3-Dichlorapropens,

*- Indicales percent recovery was cutside of the laboratory quality control fimsts.
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Table 2

Gr

VOCs by Method 8260

192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

Site II][ MW-5 MW-5 MW-T MW-T MW-T MW-T MW-T Mw-a Mw-a
Field Sample ID] MW-5021313 | MW-5091213 | MW-7021313 | MW.7 091013 [MW-70910130L] Duplicate 01 | Duplicate 01DL| MW-8 021313 | MW-8 090913
Sample Date] 21132013 an22m3 2132013 02013 102013 9102013 102013 2132013 91972013
NYSDEC TOGS 1.1.1 Dilution
Groundwater Quality Primary Primary Primary Primary Dilution Field Duplicate (Field Primary Primary
Analyte Standard Duplicate)
1.1.1-Trichleroethane 5 50U 50U 50U 50U 0u 50U 10U 500 50U
1,1.2,2-Tetrachiorosthane 5 500U 501U 50U 50U 10U 50U 10U 500 50U
1,1.2-Trichloro-1,2 2-influcroethane 8 sou s0U 30U 30U 0wy 50U 0y 50U souU
1,1.2-Trichloroethane 1 N& NA A HA A MNA NA& N& NA
1,1-Dichlorosthane 5 50U 50U 50U 50 U 10U 50U 10U 50U 50 U
1, 1-Dichloroethens 5 50U 50U 50U 50U 10U 50U 10U 500 50U
12,3-Trichlorabenzene 5 50U 50U 50U 50U [T 50U 100 50 U 50U
123 Trichloropropans 0.04 50U 500 00 00 00 | 500 U 50U 500
1,2 4-Trichlorobenzene CH sou sou 30U 50U U 50U 10U 50U souU
1.2 4-Trimethylbenzene 7 sou 30U s0U s0U wu S0U 10U 50U sou
1,2-Dibroma-3-chloropropane 0.04 NA NA HA HA HNA MN& N&
1,2-Dibromosthane 0.0006 NA NA HA M N&
1,2-Dichlorobenzens 3 50U 50U 10U 50U 50U
1, 2-Dichloroethane 06 50U 50U 10U 50U 50U
1,2-Dichloropropane 1 50U 50U W0y 50U 50U
1,3 5-Trimethylbenzene 5 50U 500 wnu 50U 50U
1,3-Dichlorobenzene 3 50U 50U 10U 50U 50U
1,3-Dichloropropane 3 50U 30U 10U S0U souU
1,4-Dichlorobenzene 3 50U 50U B 50 oy | sou 50U
1 4-Dicnane NGV 100 UJ 100 U 100 UJ 100 U 2000 100 U 100 U
2-Butanone 50 50U 50U 50U 50U 0u 50U 50U
A-ls0p ¥ s0U 30U 30U 50U Wy 50U s0U
2-Hexanone 50 NA NA NA HA HA HA NA
4-Methyl-2-pentanone NGY 50U sou sou 50U wu S0U s0U
|Acatone 50 50U 50U 50U 50U wou 50U 50U
B 1 50U 50U 50U 50U 10U 50U 50U
|EBromochioromethane 5 NA NA NA A A NA NA
B dichk th 0 N& NA HA HNA A M N&
Bromoform 50 NA NA HA HNA NA MNA NA
Bromomethana 5 NA NA HA A MA MNA NA
Carbom disulfide 80 50U 50U 50U s0U oy 50U 0u 50U 50U
Carbon tetrachloride 5 50U 50U 50U 50U 10U 50U WU 500 50U
Chiorobenzens 5 sou 00 30U 50U 10U S0U 10U 50U so0U
Chioroathane 5 NA HA HA HNA MA MNA MNA NA N&
Chivrufom 7 20 23 069 J 059 J oy 0.60 J 10U 53 37J
Chloromethana 5 NA NA HA HA MA MNA NA NA NA
feis-1,2-0 3 0.83J 16J 234 45J 390J 44 J 42 0J s0uU 50U
cis-1,3-Dichloropropens 04" NA NA NA A NA NA NA A NA
Cycloh NGV NA NA HA HA A A MNA N& MN&
Dibromochloromethane 50 50U 500 50U 50U 10U 50U iU 500U 50U
Dichlorodifluoromethane 5 NA NA NA HA MNA MNA NA N& NA
E cH 50U sou s0U 50U 10U S0U 10U 50U so0u
|sopropylb 5 50U 50U 50U 50U 10U 50U 10U 50U 50U
m.p-Xylene L NA NA NA HNA MNA, N& NA NA
Methyl acetate NGV NA NA HA HA MNA NA NA NA
Methyl tert-butyl ether 10 50U 50U 50U 50U S0U 10U S0 sou
Methylcyclohexane NGV NA NA HA HA MNA NA NA
Methylene chloride 5 50U 50U 50U 50U 50U 50U 50U
n-Butylbenzane 5 50U 50U 50U 50U 50U 50U 50U
n-Propylbenzens cH sou S0U 30U 50U S0U 50N souU
sec-Butylbenzene 3 50U 50U 30U 30U 50U So0N sou
o-Xylene 5 HA NA NA NA N MA HA
Styrena 5 50U 50U 50U 50U 50U 500 50U
tert-Butylbenzene ¥ s0U 50U 50U 50U 50U 50U 50U
[Tetrachioroethene 5 72 140 280 D ME ME 19 15
Toluens 5 50U 50U sou 50U 30U 500U 50U
trans-1,2-Dichloroethena 5 50U 500 50U 50U 50U 500 50U
trans-1,3-Dichloropropene 04 N& A A HA MNA N& N&
Trichkroethene 5 14J 281 58 61 60 053 J 50U
Trichk 3 N& NA HA NA MNA N& N&
Vinyl chioride 2 50U S0U SO S0U 50U 500 50U
Xylene (Total) 5 so0u s0U 30U 50U S0uU 500 sou
Mates:
All resuits are in micrograms per liter (pg/L) or parts per billion (ppb).
Analytical results are compared against NYSDEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1998 Ambient Water Quality Standards.
NGV - No Guidance Valua provided by NYSDEC T.0.G.S. 1.1.1.
MA - Not analyzed.
Bold - Indicates analyle detected by laboratory.
Shaded - Indicates the reported value exceeds the associated T7.0.6.5. value.
U~ Not detected at laboratory method detection Emit.
J - Data indicates the presence of & compound that meets the identification criteria. The result is less than the quanEitation limit but greater than MOL. The tion given is an app value.

D - Indicates analysis performed under secondary diluion,
E - Indicates reported concentration was outside calibration Gmits.
* - Indicates the prncipal organic contaminant standard for groundwater of § pgL applies to this substancs.

" - Applies io the sum of cis- and trans-1 3-Dichloropropens,

* - Indicates percent recovery was outside of the laboratory quality condrol limits.
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Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

SielD]  MW.9 Mw-3 MW-10 MW-10 MW-10 MW-10
Field Sample ID| MW.9 021313 | MW.9 091013 | MW-10 021313 | MW-10091013 |  MW-10 091013 MW-10 091013
Sample Date] 211372013 02013 2132013 SH02013 0013 9102013
e Matrix Spike
ﬁﬂﬁtm Primary Primary Primary Primary Seiziane ;::(ﬁcrle
Analyts Standard %Rec. iOClHm. | %Rec. [OCIm.
1.1,1-Trichloroett & 50U 50U 50U 50U B [65-130 87 |65-130
1,1,2.2-Tetrachlorosthane 5 50U 50U 50U 50U 85 165-130 9 |85-1m0
1,1,2-Trichloro-1,2 2-rifluoroethane & 50U 50U 50U 50U 59 A 470-130 66 »|70-130
1,1,2-Triehlorosthane 1 MA A NA [ N N
1,1-Dichloroethane & 50U 50U 50U 76 jro-135 78 {70-135
1,1-Dichloroethene 3 50U 50U 50U 75 {r0-130 76 |70-130
1,2, 3 Trichlorobenzene 5 50U 50U 50U 102 §55-140 104 |55- 140
1,2,3-Tri 004 50U 500 | 500 | 90 175-125 94 |75-125
1,2.4-Trichlorchenzens ] 50U 50U 50U 93 165-135 96 |65-135
1.2.4-Trimethylbenzens g 50U 50U 50U 95 |75-130 9 |75-130
1,2-Dibromo-chloropropans 004 NA A
1.2-Di 0.0006 N K
1,2-Dichlorobenzene 1 o7 {70-120 101 {70-120
1.2 Dichlorosthane 06 99 [70-130 103 |70-130
1.2-Dichloropropane 1 68 §75-125 71 |75-125
1,3 5-Trimethylbenzane 5 50U 92 |75-130 9% |75-130
1,3-Dichlorobenzene 1 o [75-125 97 |75-125
1,3-Dichloropropane ] 99 {75-125 98 {75-125
1,4-Dichlorobenzene 3 50U 93 175-125 9 |75-125
1,4-Diaxane NEV 100 U 72 fro-130 78 |mo-130
{2-Butanone 50 50U 65 130-150 65 |30-1%0
2-isop 5 50U 91 175-130 95 |75-130
2-Hexanone 50 NA NA NA
4-Methy-2-pentanone NGV 50U 92 le0-135 98 |60-135
Acstone 50 50U 66 [40-140 6 |40-140
B 1 50U 67 A 180120 68 |80-120
Bromachioromethane 7 NA A A
[Bromedichioromethane 50 NA NA NA
Bromoform 50 NA NA NA
Bromomethane 5 NA NA NA
Carbon disulfide 60 50U 50U 50U 57 j35-180 57 |35- 160
Carbon 5 50U 50U 50U 8 le5-140 g8 |es-140
Chicrobenzene 5 50U 50U 50U 92 180-120 9% |a0-120
Chiorosthane 5 NA NA HA NA NA
Ckonaform 7 092 J 077 J 164 79 j65-135 81 165-135
Chioromethane 5 NA NA NA NA NA
cis-1,2-Dichlorosthens 5 214 50U 50U 69 ~170-125 70 |70-125
eis-1,3-Dichloropropene 04" NA NA [ N N
Cyclohexane NGV A NA [ N 4
Dibromochisromethane 50 50U 50 U 50U 50U 102 {60135 102 |60-135
Dichlorodiflucromethane 5 MA NA HA NA NA NA
Ethylbenzene & 50U 50U 50U 50U 91 175-125 89 |75-125
isap & 50U 50U 50U 50U 95 |75-125 94 |75-125
i p-Xylene g A A NA N, N N4
[Methyl acstats NEV NA NA NA NA NA NA
Methyd tert-butyl ether 10 50U 50U 50U 50U 75 Jes-125 78 |65-125
Misthyloycioherane NEV MA NA NA NA NA A
Methyiens chioride 3 50U 50U 50U 50U 61 [85-140 64 |55-140
n-Butylbenzens 5 50U 50U 50U 50U 85 {70-135 88 |70-135
n-Propyibenzens & 50U 50U 50U 50U 88 {70-130 92 |70-130
e 5 50U 50U 50U 50U 89 |70-125 g2 |70-125
o-Kylene o MA A N N NA NA
Styrene 5 50U 50U 50U 50U 8§ 165-135 88 |65-135
tert-Butybenzene g 50U 50U 50U 50U 93 |70-130 96 |70-130
Tetrachlorosthene 5 M0 | 10 | 12 2 81 {45-150 a0 145-150
Toluens G 50U 50U 50U 50U 68~ |75-120 71 |7s-120
rans-1,2-Dichloroethens 5 18 50U 50U 50U 61 160-140 63 |80-140
rains-1,3-Dichioropropens 04 NA NA NA A N N
Trichloroethens 5 57 45 50U 50U 60 170-125 71 {70128
Trichlorofuoromethane 5 MA i [ N N
inyl chionide 2 . Bpu 50U 50U | 69 {50-145 72 150-145
Xyfene (Total) & 50U 50U 50U 50U M fe1-1 94 81-121
MNotes:

All results are m micrograms per liter (pg/L) or parts per biion (ppb).

Analytical results are compared against NYSOEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1908 Ambient Water Qualty Standards.
NGV - No Guidance Value provided by NYSDEC T.0.GS. 1.1.1,

HA - Not analyzed.

[Bold - Indicates analyle detected by laboratory.

Shaded - Indicates the reported value exceeds the assocated T.0.G.5. value.

U - Not detectad at laboratory method datection limit.

J - Data indicates the presence of a compound that meets the identification criteria. The result is less than the quantitation limd but greater than MOL. The o Given is an approi value.
D - Indicates analysis performed undar secondary dilution.

E - Indicates reported concentration was outside calibration limits.

* - Indicates the principal crganic contaminant standard for grounchwater of 5 pgiL applies to this substance.

" . Applies to the sum of cis- and trans-1,3-Dichloropropena.

*- Indicates percent recovery was outside of the laboratory quality control limits.
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Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

SiteID]  Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Field Sample D] T Blank | Trip Blank 021243 Trip Blank 021343 | Trip Blank 091013 | TB 091213
Bample Date 1972012 2122013 2132013 9102013 122013
NYSDEC TOGS 1.1.1
Groundwater Quality Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Analyts Standard
1.1.1-Trichlorosthane 5 10U 50U 50U 50U 50U
1.1,2 2-Tatrachloroethane 5 10U 50U 50U 50U 50U
1.1,2-Trichloro-1,2_ 2-4rifluorosthane & 10U S0V sou s0U 50U
1.1,2-Trichloroethane 1 10U NA& NA A M
1.1-Dichioroethane & 10U S0V sou 30U 50U
1.1-Dichlorcethene 5 10U 50U 50U 50U 50U
1,2 3-Trichlorobenzane 5 10U 50U 50U 50U 50U
1.2,3T 0.04 NA [ 500 T 50 ] seu
1.2 &-Tnchlorobenzene o 10U souU s0u 50U S0U
1.2 4-Tnmethylbenzene 2 HNA Sou s0u s50U 50U
1 2-Dibrome-F-chloropropans 0.04 10U [m
1_2-Dibromesthane 0.0006 10U
1, 2-Dichlorobenzene 3 10U
1.2.i 08 _ tou
1.2-Dichloropropane 1 1ou
1.3 5-Trmathylbenzens 5 HA
1.3-Dichlorobenzane 3 10U
1.3-Dichloropropane - NA
1.4-Dichlorobenzena 10U
1 4-Dioxane NGV 100 U
2-Butanone 50 50U
4-isopropylicluene 2" A
2-Hexanone 50 50U
4-Methyl-2-pentancne NGV 50U
Acetone 50 50U
B 1 070U
Bromochloromethane g 10U
B L 50 10U
[Bromaform 50 10y
[Bromomethane 5 10U NA& NA HA MNA
Carbon disufide 60 10U 144 50U 50U 50U
Carbon tetrachloride 3 10U s0U 30U s0u 50U
(Chilorob i 10U so0uU s0U 30U 50U
(Chloroethane 5" 10U N& HA HA NA
Chilorufurm 7 1.0U 50U 5.0 U 50U 50U
Chioromethans 5 10U NA HA HNA NA
cis-1,2-Dichlorosthens i 10U s0U s0U 30U s0U
cis-1,3-Dichloropropene 04 U NA NA NA A
G NGV 10U MN& NA NA N
[Dibromachloromethane 50 10U 50U 50U 50U 50U
Dichlorodifiucromethane 5 10U N& NA NA MNA
Eshylbenzens o 10U S0U sou sou S0U
lsop & 1oy S0U sou s0U S0U
m,p-Xylene i 1ou N& NA N&
[Methyl acetate NGV 10U NA HA NA
Methyl teri-butyl ether 10 10U S0U s0U
Methylcycchexane NGV 10U NA HA
[Methylene chloride & 10U 50U 50U
n-Butylbenzene 5 A 50U 50U
n-Propylbenzene 5 NA 501 50U
58 o HNA so0U 30U
o-Xylene 5 10U ) NA
Styrane 5 10U 50U 50U
tert-Butylbenzene 5 MA 50U 50U
Tetrachloroethena 5 10U 50U 184
Taluene i 10U 50U 50U
trans-1,2-Dichloroathens 5 10U 50U 50U
trans-1,3-Dichloropropene 04" 10U NA&, NA
Trichlorosthens 5 10U 50U 50U
Trichlorofiucromethane o 10U N& NA
Vinyl chionde 2 10U [ 50U A0U
Xylene (Tolal) & HA souU 30U
Motes;

All results are i micrograms per liter (pg/L) or parts per bion (ppb).

Analytical results are compared against NYSOEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1008 Ambient Water Quality Standards.

NGV - No Guidance Value provided by NYSDEC T.O.GS5. 1.1.1.

NA - Not analyzed.

Bold - Indicates analyle detecied by laboratery.

Shaded - Indicates the reported vakue exceeds the associated T.0.G.5. value.

U - Mot detected at laboratory method detection limit.

J - Data ndicates the presence of a compound thal meets the identification criteria. The result is less than the quantitation limit but greater than MOL. The

D - Indicates analysis pedormed under secondary ditution.

E - indicates reported concentration was cutside calibratien limits.

* - Indicates the principal orgaink inant standard for g of 5 pgrL applies to this substance.
*" . Applies to the sum of cis- and trans-1,3-Dichloropropena.

*- Indicates percent recovery was outside of the laboratory quality control Bmits.
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URS CORPORATION PAGE _ OF13
JOBNO. 60508882
DATE: 06/06/17

PROJECT: 192 RALPH AVENUE SITE MADE BY: EAH
SUBJECT: PERMANGANATE INJECTION CALCULATION CHKD BY:
1.0 Purpose

This calculation estimates the amount of potassium permanganate or sodium permanganate to
inject at a chlorinated hydrocarbon plume in groundwater at the 192 Ralph Avenue site in Brooklyn, New
York under Alternative 4.

2.0  Data and Assumptions

2.1 Data

o Target compounds are Tetrachloroethene, Trichloroethene, Chloroform, and cis-1,2-
Dichloroethene. Contaminant concentrations are assumed to be 0.1 mg/L based on typical
concentrations detected on site (Ref. 1). It is noted that the oxidant demand is primarily
driven by the natural demand, no the contaminants’ demand.

o The aquifer thickness at the site is 30 feet (Ref 1).
2.2 Assumptions

e The treatment would be conducted within an area of approximately 8.53 acres, or 371,566 ft’.
The reagent would be injected using direct push injection points, at depths approximately 35
feet bgs to 60 feet bgs to treat the full thickness of the aquifer.

o The total and effective porosity of the soil is estimated to be approximately 30%.

e Natural Oxidant Demand is assumed to be 1 mg/kg.

3.0 Calculations

The amount of potassium permanganate or sodium permanganate to be injected in the treatment
area is determined using the estimated mass of dissolved levels of contamination and, more importantly,
the assumed oxidant demand.

The amount of permanganate is calculated using an excel spreadsheet provided by Carus
Remediation Technologies (CRT), a supplier of permanganate. The length and width of the treatment
area were set to result in a total area of 371,566 ft* which is the area of treatment shown on Figure 1, as
calculated in CAD. The thickness of the treatment area is the aquifer thickness of 30 feet. A typical
value of 30% was assumed for the porosity of the soil. A conservative estimation of the average
contaminant concentration of 0.1 ppm was used based on the RI results. Permanganate natural oxidant

J:\Projects\60508882 ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\Ralph Ave Formal Calculations -
ALT 4_JAS.docx



URS CORPORATION PAGE _ OF13
JOBNO. 60508882
DATE: 06/06/17

PROJECT: 192 RALPH AVENUE SITE MADE BY: EAH
SUBJECT: PERMANGANATE INJECTION CALCULATION CHKD BY:

demand (PNOD) was assumed to be 1 g/kg. Default values set by CRT were used for effective PNOD
(20%), confidence factor (2), and injection concentration (10%). The CRT spreadsheet requires entering
the stoichiometric demand for oxidation using potassium permanganate as the oxidant. An average
stoichiometric demand of 1.27 1b/lb was calculated based on the following chemical reaction:

4KMnO, + 3C,Cl, + 4H,0 — 6CO, + 4MnO, + 4K + 8H" + 12CI
4 mol x 158 g/mol KMn0O, = 568 g KMnO,
3 mol X 165.8 g/mol C,Cl, = 497 g C,Cl,

568 g KMnO,

= 1.27g/g = 1.27b/1b
497 g C,Cl, 9/9 /

The calculation estimates that about 490,520 pounds of (solid) potassium permanganate or
1,101,218 pounds of 40% solution of sodium permanganate would be required.

Sodium permanganate reagent is supplied at a concentration of 40%; however, the lower
concentration of 10% helps drive the reagent further into the aquifer because a larger volume is injected.
An estimated 483,542 gallons of 10% solution would be required.

4.0 References

1. Shaw Environmental & Infrastructure Engineering of New York, P.C. 2005. Final Remedial
Investigation Report, 192 Ralph Avenue Off-Site Remedial Program, Brooklyn, New York.
Latham, New York.
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Calculations
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CRT

&7l

Carus Remediation Technologies

RemOx® S and RemOx® L
ISCO Reagents
Estimation Spreadsheet

Site Name: 192 Ralph Avenue - Alternative 4

Date: 5/17/2017

Input data into box with black font

Estimates  Units Estimates  Units
Treatment Area Volume Injection Volume for RemOx S
Length 806 ft Injection Concentration %
Width 461 ft Total Volume of Injection Fluid 5,881,537 gal
Area 371,566 sqft Pore Volume Replaced 23.51 %
Thickness ft
Total Volume 412,851 cuyd Amount of RemOx S Estimated: 490,520 pounds
Soil Characteristics/Analysis
Porosity %
Total Plume Pore Volume 25,015,557 gal
Avg Contaminant Conc ppm Injection Volume for RemOx L
Mass of Contaminant 20.88 b Injection Concentration %
PNOD 1 a/kg Calculated Specific Gravity 1.09 g/ml
Effective PNOD 20 % Total Volume of Injection Fluid 483,542 gal
Effective PNOD Calculated 0.200 Pore Volume Replaced 1.93 %
PNOD Oxidant Demand 245,233.56 Ib
Avg Stoichiometric Demand 1.27 Ib/Ib Amount of RemOx L Estimated: 1,101,218 pounds
Contaminant Oxidant Demand 2651 Ib 96,345 gallons
Theoretical Oxidant Demand 245,260.07 Ib

Confidence Factor
Calculated Oxidant Demand

490,520.15
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1.0 INTRODUCTION

Shaw Environmental & Infrastructure Engineering of New York, P.C. (Shaw) has prepared this
Remedial Investigation (RI) Report summarizing collection and analysis of soil, groundwater, soil
vapor and indoor air media for volatile organic compounds (VOCs) at the 192 Ralph Avenue Off-
site Remedial Program (Site Number 224042) site located in Brooklyn, Kings County, New York
(Site) (Figure 1). The primary purpose of the Rl was to determine the extent of off-site impacts
from contamination prior to and after startup of the soil vapor extraction (SVE) system that was
installed at 192 Ralph Avenue to mitigate air quality. The scope of work discussed herein was
developed in accordance with Work Assignment (WA) D006132-28 provided to Shaw on April
12, 2012, various discussions with the NYSDEC, the June 28, 2012 approved work plan (i.e.

executive summary) and the February 4, 2013 amended work plan (i.e. Amendment 1)

1.1 Description and Location

Site Description

The Site is located in the Bedford-Stuyvesant section of Brooklyn, NY along Ralph Avenue
between the main thoroughfares of Macon Street to the north, Marion Street to the south,
Patchen Avenue to the west and Howard Avenue to the east. The off-site area of investigation

is comprised of a mixture of residential and commercial properties.

Site Geology

Located in the Atlantic Coastal Plain Physiographic Province, the Pre-Cambrian Age
metamorphic bedrock is believed to be over 200-feet below ground surface (bgs) at the Site.
The soils at the Site have been classified as urban fill, consisting of construction debris, rock,
and ash. The urban fill reaches approximately 7-feet bgs, underlain by glacial deposits
consisting primarily of silt, sand and gravel. Groundwater is present in the fill and glacial
deposits, occurring at depths of approximately 9-feet to 15-feet bgs. Predominant regional
groundwater flow direction is toward the north-northwest, with the deep groundwater flowing
north.

The geology of the Site consists of outwash sand and gravel deposits. Highly permeable fine to
medium sands with some gravel appear above a confining layer of silty clay about 60 to 70-feet
below ground surface (bgs). Localized groundwater flows south-southeast and is encountered
35 to 40-feet bgs.
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relocated four feet south. This point was relocated for a third time directly across Decatur
Street to the north where it was successfully advanced to 50-ft bgs. At SB-6, refusal was
encountered once at 15-ft bgs, but the boring was successfully advanced after moving the point
three feet to the west. Drill logs, which provide a more detailed account soil types and other

observations, have been included as Appendix G.

3.2  Groundwater Sampling

Three separate groundwater sampling events were conducted at the Site. During the first
event (October 2012), groundwater samples were collected from five existing piezometers. In
February 2013, Shaw collected samples from the nine newly installed monitoring wells (MW-1
through MW-5 and MW-7 through MW-10. Lastly, samples were collected from monitoring
wells MW-3, MW-4, MW-5, MW-7, MW-8, MW-9, and MW-10 and piezometer PZ-1 in
September 2013. All samples were analyzed by Spectrum for VOCs by USEPA Method 8260B.
The analytical results are summarized and compared to NYSDEC New York State Groundwater
Quality Standard (NYSGWQS) as defined in the Technical and Operational Guidance Series
(TOGS) 1.1.1 for VOCs on Table 2, and shown graphically on Figure 4. The complete analytical
data package is included in Appendix D.

3.21 Phase | - September 2012

Several analytes were detected at concentrations exceeding NYSGWAQS including chloroform,
cis-1,2-dichloroethene, PCE, and TCE. There were several other compounds for which the
laboratory result was reported as “non-detect”, but the reporting limit exceeded groundwater
quality standards. Detection ranges (minimum-maximum) in micrograms per liter (ug/L) or ppb

for these compounds are summarized as follows:

e Chloroform - 2.6 ug/L to 12 pg/L at PZ-2;

e cis-1,2-Dichloroethene — Non-detect to 6.0 ug/L at PZ-1;
e PCE-2.4 pg/Lto 320D pg/L at PZ-1DL; and

e TCE- Non-detect to 6.5 pg/L at PZ-1

3.22 Phase Il - February 2013
Analytes detected at concentrations exceeding NYSGWQS included chloroform, PCE, and TCE.

There were several other compounds for which the laboratory result was reported as “non-
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detect”, but the reporting limit exceeded groundwater quality standards. Detection ranges

(minimum-maximum) in pg/L or ppb for these compounds are summarized as follows:

e Chloroform —0.69 pg/L at MW-7 to 17 pg/L at MW-2;

e cis-1,2-Dichloroethene — Non-detect to 3.3J) ug/L at MW-9;
e PCE- Non-detect to 280D pg/L at MW-7; and

e TCE - Non-detect to 5.9 pg/L at MW-7

3.23 Phase Il - September 2013

Analytes detected at concentrations exceeding NYSGWAQS included chloroform, PCE, and TCE.
There were several other compounds for which the laboratory result was reported as “non-
detect”, but the reporting limit exceeded groundwater quality standards. Detection ranges
(minimum-maximum) in pg/L or ppb for these compounds are summarized as follows:

e Chloroform —0.59 pg/L at MW-7 to 7.7 pg/L at MW-3;
e cis-1,2-Dichloroethene — Non-detect to 4.5J) ug/L at MW-7;

e PCE-12 pug/Lat MW-3 to 230D pg/L at MW-7; and,
e TCE - Non-detect to 6.1 pg/L at MW-7

324  Site Hydrogeology

Due to a low groundwater gradient a contour map could not be produced from the gauging
results obtained during the February 2013 visit. Specifically, the change in water table
elevation across the area is 0.56 feet; this flat elevation, combined with the relatively small size
of the Site, topography and paving of the Site all combine to make the development of
meaningful groundwater contours problematic. The data shows a groundwater flow direction

toward the southeast which is generally consistent with historic gauging data.

3.3 Vapor Phase Sampling Results

The analytical results presented in micrograms per cubic meter (ug/m?®) for the soil vapor and
ambient air samples are summarized on Table 3; complete analytical data package are included
as Appendix E. Compounds detected as part of the air sampling are also presented on Figure 5.
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Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

Site IJ[ Pz PZ1 PZ2 PZ2 PZ3 PZ4 PZ5 PZ5 PZ5
Field Sample ID] ~ PZ4 PZ-1 091013 PZ2 Duplicate PZ3 PZ4 PZ5 MS-PZ5 MSD-PZ.5
Sample Date] 91202012 9/10/2013 91912012 91972012 911972012 211912012 91372012 911912012 91912012
NYSDEC T0GS 111 ] ) ) _ . ] ] Matrix Seike Matrix Spike
Groundwater Quality Primary Primary Primary Duplicate Primary Primary Primary Duplicate
Analyte Standard %Rec. 1QCHm. | %Rec. JQCIm.
1,1,1-Trichk 5 10U 50U 10U 10U 10U 10U 10U &85 65130 102 65130
1,1,2.2-Tetrachlorosthane 5 100 50U 1.0 U 10 W 10U 10U 10 UJ 95 65130 99 | 65130
1,1,2-Trichioro-1.2 2-trifluorosthane 5 10U 50U 10U 10U 10U 10U 10U 84 70130 105 | 70130
1,1,2-Trichioroethane 1 10U NA 10U 10U 10U 10U 10U 93 75125 §8 | 75125
1,1-Dichloroethane 5¢ 10U 50U 10U 10U 10U 10U 10U 85 | 70135 97 | 70135
1,1-Dichloroethens 5 10U 50U 10U 10U 10U 10U 10U 8 | 76-130 105 | 70-130
1.2 3-Trichlorobenzene 5 10U 50U 10U 10U 10U 10U 10U 76 | 55140 o1 | 55140
1.2,3-Trichloropropane 0.04 A 50U NA [ NA NA NA NA NA
124 5 10U 50U 10U 10U 10U 10U 10U 78 |65135 95 | 65135
124-Trimethylbenzene 5 N& 50U NA NA NA NA NA NA NA
1,2-Dibromo-3-chioropropane 0.04 100 NA 10U 10wy | 10U 10U ou 91 | 50430 90 50130
1,2-Dibromasthane 0.0006 10U NA. Aoy | 10U | KT 1ou ECT 95 | 86120 99 |80-120
1,2-Dichlorobenzene 3 10U 50U 10U 10U 10U 10U 10U 8 70120 102 | 70-120
1,2-Dichlorosthane 06 10U 50U 10U 10U o0 | 1eu | 1wou 89 §70-130 103 | 70-130
1,2-Dichloropropane 1 100 | BaU 10U 10U 10U 10U 10U 87 {75125 101 | 75125
1,3 5-Trimethylbenzene 5 NA 50 U NA NA NA NA NA NA NA
1,3 Dichlorobenzene 3 10U S0U 10U 10U 10U 10U 10U 81 |75125 o7 75125
1,3-Dichloropropane 5 NA 50U NA NA NA NA NA NA NA
1,4-Dichlorobenzens 3 100 | a0 10U 10U 10U 10U 10U 82 |75125 9 75125
1,4-Dioxane NGV 100 U 100 U 100 U 100 UJ 100 U 100 U 100 U 52 * § 70-130 94 | 70130
2-Butancne 50 50 U 50 U 50 U 50U 50U 50U 50U 88 | 30150 95 | 30-150
l4-Isopropyltoluens 5 NA 50U NA NA NA NA NA NA NA
2-Hewanone 50 50 U NA 50U 50U 50U 50U 50U 54 | 55130 90 | 55130
4-Mathyl-2-pentancne NGV 50U 50U 50U 50 U 50 U 50 U 50U 93 | 60135 91 | 60135
[Acetone 50 50U 50U 50U 50U 50U 50U 50U 78 | 40-140 67 | 40140
Benzene [ p7ou [P S0l 070 U 0.70 U 070 U 070 U 070 U 85 | 60-120 102 | 80120
Bromechioramethane 5 10U NA, 10U 10U 10U 10U 10U 92 |65130 103 | 65130
Bromedichloromethane 50 10U NA 10U 10U 10U 10U 10U 8 | 75120 99 | 75120
Brometorm 50 10U NA 10U 10U 10U 10U 10U 00 | 70130 104 | 70-130
Bromemethane 5 10U NA 10U 10U 10U 10U 10U 77 130145 88 | 30145
Carbon disulfide 50 10U 50U 10U 10U 10U 10U 10U 97 |35-160 96 | 35160
Carbon telrachloride 5 10U 50U 10U 10U 10U 10U 10U 83 |es140 11 | 65140
Chiorcbenzene 5 10U 50U 10U 10U 10U 10U 10U 8 |e0120 103 | 80120
Chiorosthane 5 10U NA 10U 10U 10U 10U 10U 77 |66-135 89 | 60-135
Chigroform 7 26 214 12 12 29 w | w 87 | 65135 100 | 65135
Chisromethane 5 10U NA 10U 10U 10U 10U 10U 77 | 40125 97 | 40125
cis-1,2-Di 5 60 144 10U 10U 10U 10U 10U 87 | 70125 103 | 70-125
eis-1.3-Dichlorepropene 04" 1y NA 10U 10U | 10U WU 10U &6 70-130 95 T0-130
Cyclohexane: NGV 10U NA 10U 10U 10U 10U 10U 8 | 70130 106 | 70-130
Dibromochloromethane 50 10U 50U 10U 10U 10U 10U 10U 91 60135 105 | 60-135
Dichlorodifiuoromethane 5 100 NA 10 W 10 W 10U 10 UJ 100 71 |36-155 97 | 30-155
Ethyib 5 10U 50 U 10U 10U 10U 10U 10U 85 | 75125 107 | 75125
Isopropylbenzene 5 10U 50U 10U 10U 10U 10U 10U 87 | 75125 104 | 75125
m p-Xylene 5 10U NA 10U 10U 10U 10U 10U 85 | 75130 106 | 75130
Methyl acetate NGV 10U NA 10U 10U 10U 10U 10U 7 76130 80 | 70-130
Methyl tert-butyl ether 10 10U 50U 10U 10U 10U 10U 10U 87 | 65125 102 | 65125
Methyicyclohexane NGV 10U NA 10U 10U 10U 10U 10U 87 | 70130 109 | 70130
Methylene chioride 5 10U 50 U 10U 10U 10U 10U 10U 8¢ | 55140 98 | 56140
n-Butylbenzane 5 NA 50U NA NA NA NA NA NA NA
n-Propylbenzene 5 NA 50U NA NA NA NA NA NA NA
sec-Butylbenzene 5 NA 50 U NA NA NA NA NA NA NA
o-Xylene 5 10U NA 10U 10U 10U 10U 10U 86 50-120 1 80-120
Styrene 5 10U 50U 10U 10U 10U 10U 10U 85 | 65135 104 | 65135
tert-Butylbenzene 5 50U NA NA NA NA NA NA NA
Tetrachloroethens 5 14 " I 24 B 84 | 45150 102 | 45150
Toluene 5 10U 10U 10U 10U 10U 8 | 75120 100 | 75120
rans-1,2:Dichloroethene 5 50U 10U 10U 10U 10U 10U 85 | 60-140 101 | 60-140
trans-1,3-Dichlorspropens 04 N& 10U 10U 100U 10U 10U 88 §55140 101 {55140
Trchioroethane 5 144 10U 10U 10U 10U 10U 8 | 70125 99 | 70-125
i 5 NA 10U 10U 10U 10U 10U 87 | 66-145 135 | 60-145
Vinyl chioride 2 50U 10U 10U 10U 10U 10U g2 | 50145 59 | 50-145
Xylene (Tota) 5 50U NA NA NA NA NA NA NA
Notes:

All results are in micrograms per liter (pg/L) or parts per billion (ppb).

Analytical results are compared against NYSDEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1998 Ambient Water Cuality Standards.
NGV - No Guidance Value provided by NYSDEC T.O.GS. 1.1.1.

MA - Not analyzed.

Bold - Indicates analyle defected by laboratory.

Shaded - Indicates the reported valus exceeds the associated T.0.G.5. valua.

U - Not detected at laboratory method detection limit

J - Daata indicates the presence of a compound that meets the identification criteria. The result is less than the quantitation limit but greater than MDL. The ican Given is an approxi value.
D - Indicates analysis performed under secondary dilution.

E - Inefizates reported concentrabion was outside calibration kmits.

* - Inficates the principal organic 1 standard for groundwater of 5 g/l apphes fo this subsiance.

™ . Applies io the sum of cis- and frans-1, 3-Dichlorapropens,

*- Indicales percent recovery was cutside of the laboratory quality control fimsts.
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Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

Site IJ[ MW-1 MW-1 MwW-1 MW-2 MW-3 MW-3 MW-3 Mw4 Mw4
Field Sample ID] MW.1021213 | MW-1021213MS | MW-1021213MSD | MW-2021213 | MW-3021213 | GW Duplicate-1| MW.3091013 | MW-4 021213 | MW-4 090913
Sample Date] 211212013 21212013 2120013 21212013 21202013 122013 9102013 2122013 92013
NYSDEC T0GS 111 ] Matrx Spike Watrix Spike ] ] ] ) )
Groundwater Quality Primary Duplicate Primary Primary Duplicate Primary Primary Primary
Analyte Standard %Rec. jQCIHm. | %Rec. {OC lim.
1,1,1-Trichk 5 50U 98 65-130 110 65-130 50U 50U 50U 50U 50U 50U
1,1,2.2-Tetrachlorosthane 5 50U 99 | 65130 84 | 65130 50U 50U 50U 50U 50U 50U
1,1,2-Trichioro-1.2 2-trifluorosthane 5 50U 95 | 70-130 85 | 70-130 50 U 50U 50U 50U 50U 50U
1,1,2-Trichioroethane 1 NA NA NA NA NA NA NA NA NA
1,1-Dichloroethane 5 50U 99 | 70135 105 | 70-135 50 U 50U 50 UJ 50U 50U 50U
1,1-Dichlorosthene 5 50 U 100 | 70-130 97 | 70-130 50U 50U 50U 50U 50U 50U
1,2 3-Trichlorobenzene 5 50U 00 | 55140 94 | 55140 50U 50U 50U 50U 50U 50U
12,5 Trichloropropane 0.04 500 94 | 75125 8 | 75125 | 500 500 50U T T 500 |
1,24-Trichlosobenzene 5 50U 100 | 65135 97 | 65135 50U 50U 50U 50U 50U 50U
124-Timethylbenzene 5 50U 102 | 75130 108 | 75130 50U 50U 50U 50U 50U
1,2-Dibromo-3-chloropropane 0.04 NA NA NA NA NA NA
1,2-Dibromosthane 0.0006 NA NA NA NA NA
1,2-Dichlorobenzene 3 50 o7 | To120 98 | 70-120 50U 50U 50U
1,2-Dichloroethane 06 50U g7 | 70130 12 | 70-130 s0u | sou 50U
1,2:Dichloropropane 1 50U 99 |75125 106 | 75125 |§ 50w | sau | s0u
1,3 5-Trimethylbenzene 5 50 U 98 | 75130 104 | 75130 50U 50U 50U
1,3-Dichlorobenzene 3 500 9% 75125 a5 | 75125 50U 00 50U
1,3-Dichloropropane 5 50U 98 | 75125 97 | 75125 50U 50U
1,4-Dichlorobenzene 3 ECE 92 | 75125 97 | 75125 50U |  sou | so0u
1,4-Dioxane NGV 100 U % | 70130 58 * | 70-130 100 U 100 UJ 100 U
2-Butanone 50 50 U 97 | 30150 77 | 30150 50U 50 UJ 50U
li-Iscpropyitoluens 5 50 U 101 | 75130 105 | 75130 50U 50U 50U
2-Hexanone 50 NA NA NA NA NA NA
4-Methyl-2-pentanane NGV 50U 99 | 60135 81 | 60135 50U 50U 50U
[Acstone 50 50U 85 | 40-140 61 | 40-140 50U 50 UJ 50U
Benzene 1 50U | 99 | 80120 105 | 80-120 s0u | sou
Bromochioromethane 5' NA NA NA NA NA
Bromodichloromethane 50 NA NA NA NA NA NA NA NA NA
Brometorm 50 NA NA NA NA NA NA NA NA NA
Bromemethane 5 NA NA NA NA NA NA NA NA NA
Carbon disulfide 50 50U 97 | 35160 97 | 35160 50U 50U 50U 50U 50U 50U
Carbon 5 50U 101 | 65140 11 | 65140 50U 50U 50U 50U 50U 50U
Chiorcbenzene 5 50U 95 | 80120 99 | 80120 50U 50U 50U 50U 50U 50U
Chiorosthane 5 NA NA NA NA NA NA NA NA NA
[ 7 374 96 | 65135 110 | 65135 17 Y 83 g 46J 6.1
Chicromethane 5 NA NA NA NA NA NA NA NA NA
cis-1,2-Dichlorosthane 5 50U 0 |01 103 | 70125 50U 50U 50U 50U 15J 50U
eis-1,3-Di 04" NA NA NA NA NA MNA N NA NA
Cyclohexane: NGV NA NA NA NA NA NA NA NA NA
Dibromochloromethane 50 50U 98 | 60-135 101 | 60-135 50 U 50U 50 U 50U 50U 50U
Dichlorodifluoromethane 5 NA NA NA NA NA NA NA NA NA
Ethyibenzene 5 50U 96 | 75125 100 | 75125 50U 50U 50U 50U 50U 50U
Isopropylbenzene 5 50U 101 | 75125 108 | 75125 50U 50U 50U 50U 50U 50U
m.p-Xylene 5 NA NA NA NA NA NA NA NA NA
Methyl acetate NGV NA NA NA NA NA NA NA NA NA
Methyl tert-butyl ether 10 50U 98 | 65125 94 | 65125 50U 50U 50U 50U 50U 50U
Methyicyclohexane NGV NA NA NA NA NA NA NA NA NA
Methylene chioride 5 50 U 95 | 55140 99 | 55-140 50 U 50U 50U 50U 50U 50U
n-Butylbenzane 5 50U 102 | 70135 106 | 70-135 50 U 50U 50U 50U 50U 50U
n-Propylbenzene 5 50U 99 | 70130 99 | 70130 50U 50U 50U 50U 50U 50U
sec-Butylbenzsne 5 50U 103 | 70125 106 | 70-125 50U 50U 50U 50U 50U 50U
o-Xylene 5 NA NA N4 NA N& N4 NA NA A
Styrene 5 50 U 93 | 65135 99 | 65135 50 U 50U 50 U 50U 50U 50U
ect-Butybenczene 5 50 U 101 | 70130 104 | 70130 50 U 50U 50U 50U 50U 50U
Tetrachloroethens 5 20 93 | 45150 9 | 45150 500 | D [ 9 50
Toluene 5 50U 100 | 75120 106 | 75120 50U 50U 50U 50U 50U 50U
rans-1,2-Dichloroethene 5 50 U 98 | 60-140 102 | 60-140 50U 50U 50U 50U 50U 50U
rans-1,3-Dichloropropene 04" NA NA NA NA NA NA NA NA NA
Trichioroethane 5 056 J 93 | 70125 97 | 70125 50U 061 0.60 J 50U 20J 0.86 J
Trichlorofluoromethane 5 NA NA NA NA NA NA NA NA NA
Vinyl chioride 2 50U 93 | 50145 93 {50-145 |0 AOU SO0 L TR I sou | 50U
Xylens (Total) 5 50U 97 | 8n121 103 | 81-121 50U 50U 50U 50U 50U 50U
Notes:

All results are in micrograms per liter (pg/L) o parts per billion (ppb).

Analytical results are compared against NYSDEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1998 Ambient Waler Cuality Standards.
NGV - No Guidance Value provided by NYSDEC T.O.GS. 1.1.1.

MA - Not analyzed.

Bold - Indicates analyle defected by laboratory.

Shaded - Indicates the reported valus exceeds the associated T.0.G.5. valua.

U - Not detected at laboratory method detection limit

J - Daata indicates the presence of a compound that meets the identification criteria. The result is less than the quantitation limit but greater than MDL. The ican Given is an approxi value.
D - Indicates analysis performed under secondary dilution.

E - Inefizates reported concentrabion was outside calibration kmits.

* - Inficates the principal organic 1 standard for groundwater of 5 g/l apphes fo this subsiance.

™ . Applies io the sum of cis- and frans-1, 3-Dichlorapropens,

*- Indicales percent recovery was cutside of the laboratory quality control fimsts.
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Table 2

Gr

VOCs by Method 8260

192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

Site II][ MW-5 MW-5 MW-T MW-T MW-T MW-T MW-T Mw-a Mw-a
Field Sample ID] MW-5021313 | MW-5091213 | MW-7021313 | MW.7 091013 [MW-70910130L] Duplicate 01 | Duplicate 01DL| MW-8 021313 | MW-8 090913
Sample Date] 21132013 an22m3 2132013 02013 102013 9102013 102013 2132013 91972013
NYSDEC TOGS 1.1.1 Dilution
Groundwater Quality Primary Primary Primary Primary Dilution Field Duplicate (Field Primary Primary
Analyte Standard Duplicate)
1.1.1-Trichleroethane 5 50U 50U 50U 50U 0u 50U 10U 500 50U
1,1.2,2-Tetrachiorosthane 5 500U 501U 50U 50U 10U 50U 10U 500 50U
1,1.2-Trichloro-1,2 2-influcroethane 8 sou s0U 30U 30U 0wy 50U 0y 50U souU
1,1.2-Trichloroethane 1 N& NA A HA A MNA NA& N& NA
1,1-Dichlorosthane 5 50U 50U 50U 50 U 10U 50U 10U 50U 50 U
1, 1-Dichloroethens 5 50U 50U 50U 50U 10U 50U 10U 500 50U
12,3-Trichlorabenzene 5 50U 50U 50U 50U [T 50U 100 50 U 50U
123 Trichloropropans 0.04 50U 500 00 00 00 | 500 U 50U 500
1,2 4-Trichlorobenzene CH sou sou 30U 50U U 50U 10U 50U souU
1.2 4-Trimethylbenzene 7 sou 30U s0U s0U wu S0U 10U 50U sou
1,2-Dibroma-3-chloropropane 0.04 NA NA HA HA HNA MN& N&
1,2-Dibromosthane 0.0006 NA NA HA M N&
1,2-Dichlorobenzens 3 50U 50U 10U 50U 50U
1, 2-Dichloroethane 06 50U 50U 10U 50U 50U
1,2-Dichloropropane 1 50U 50U W0y 50U 50U
1,3 5-Trimethylbenzene 5 50U 500 wnu 50U 50U
1,3-Dichlorobenzene 3 50U 50U 10U 50U 50U
1,3-Dichloropropane 3 50U 30U 10U S0U souU
1,4-Dichlorobenzene 3 50U 50U B 50 oy | sou 50U
1 4-Dicnane NGV 100 UJ 100 U 100 UJ 100 U 2000 100 U 100 U
2-Butanone 50 50U 50U 50U 50U 0u 50U 50U
A-ls0p ¥ s0U 30U 30U 50U Wy 50U s0U
2-Hexanone 50 NA NA NA HA HA HA NA
4-Methyl-2-pentanone NGY 50U sou sou 50U wu S0U s0U
|Acatone 50 50U 50U 50U 50U wou 50U 50U
B 1 50U 50U 50U 50U 10U 50U 50U
|EBromochioromethane 5 NA NA NA A A NA NA
B dichk th 0 N& NA HA HNA A M N&
Bromoform 50 NA NA HA HNA NA MNA NA
Bromomethana 5 NA NA HA A MA MNA NA
Carbom disulfide 80 50U 50U 50U s0U oy 50U 0u 50U 50U
Carbon tetrachloride 5 50U 50U 50U 50U 10U 50U WU 500 50U
Chiorobenzens 5 sou 00 30U 50U 10U S0U 10U 50U so0U
Chioroathane 5 NA HA HA HNA MA MNA MNA NA N&
Chivrufom 7 20 23 069 J 059 J oy 0.60 J 10U 53 37J
Chloromethana 5 NA NA HA HA MA MNA NA NA NA
feis-1,2-0 3 0.83J 16J 234 45J 390J 44 J 42 0J s0uU 50U
cis-1,3-Dichloropropens 04" NA NA NA A NA NA NA A NA
Cycloh NGV NA NA HA HA A A MNA N& MN&
Dibromochloromethane 50 50U 500 50U 50U 10U 50U iU 500U 50U
Dichlorodifluoromethane 5 NA NA NA HA MNA MNA NA N& NA
E cH 50U sou s0U 50U 10U S0U 10U 50U so0u
|sopropylb 5 50U 50U 50U 50U 10U 50U 10U 50U 50U
m.p-Xylene L NA NA NA HNA MNA, N& NA NA
Methyl acetate NGV NA NA HA HA MNA NA NA NA
Methyl tert-butyl ether 10 50U 50U 50U 50U S0U 10U S0 sou
Methylcyclohexane NGV NA NA HA HA MNA NA NA
Methylene chloride 5 50U 50U 50U 50U 50U 50U 50U
n-Butylbenzane 5 50U 50U 50U 50U 50U 50U 50U
n-Propylbenzens cH sou S0U 30U 50U S0U 50N souU
sec-Butylbenzene 3 50U 50U 30U 30U 50U So0N sou
o-Xylene 5 HA NA NA NA N MA HA
Styrena 5 50U 50U 50U 50U 50U 500 50U
tert-Butylbenzene ¥ s0U 50U 50U 50U 50U 50U 50U
[Tetrachioroethene 5 72 140 280 D ME ME 19 15
Toluens 5 50U 50U sou 50U 30U 500U 50U
trans-1,2-Dichloroethena 5 50U 500 50U 50U 50U 500 50U
trans-1,3-Dichloropropene 04 N& A A HA MNA N& N&
Trichkroethene 5 14J 281 58 61 60 053 J 50U
Trichk 3 N& NA HA NA MNA N& N&
Vinyl chioride 2 50U S0U SO S0U 50U 500 50U
Xylene (Total) 5 so0u s0U 30U 50U S0uU 500 sou
Mates:
All resuits are in micrograms per liter (pg/L) or parts per billion (ppb).
Analytical results are compared against NYSDEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1998 Ambient Water Quality Standards.
NGV - No Guidance Valua provided by NYSDEC T.0.G.S. 1.1.1.
MA - Not analyzed.
Bold - Indicates analyle detected by laboratory.
Shaded - Indicates the reported value exceeds the associated T7.0.6.5. value.
U~ Not detected at laboratory method detection Emit.
J - Data indicates the presence of & compound that meets the identification criteria. The result is less than the quanEitation limit but greater than MOL. The tion given is an app value.

D - Indicates analysis performed under secondary diluion,
E - Indicates reported concentration was outside calibration Gmits.
* - Indicates the prncipal organic contaminant standard for groundwater of § pgL applies to this substancs.

" - Applies io the sum of cis- and trans-1 3-Dichloropropens,

* - Indicates percent recovery was outside of the laboratory quality condrol limits.
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Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

SielD]  MW.9 Mw-3 MW-10 MW-10 MW-10 MW-10
Field Sample ID| MW.9 021313 | MW.9 091013 | MW-10 021313 | MW-10091013 |  MW-10 091013 MW-10 091013
Sample Date] 211372013 02013 2132013 SH02013 0013 9102013
e Matrix Spike
ﬁﬂﬁtm Primary Primary Primary Primary Seiziane ;::(ﬁcrle
Analyts Standard %Rec. iOClHm. | %Rec. [OCIm.
1.1,1-Trichloroett & 50U 50U 50U 50U B [65-130 87 |65-130
1,1,2.2-Tetrachlorosthane 5 50U 50U 50U 50U 85 165-130 9 |85-1m0
1,1,2-Trichloro-1,2 2-rifluoroethane & 50U 50U 50U 50U 59 A 470-130 66 »|70-130
1,1,2-Triehlorosthane 1 MA A NA [ N N
1,1-Dichloroethane & 50U 50U 50U 76 jro-135 78 {70-135
1,1-Dichloroethene 3 50U 50U 50U 75 {r0-130 76 |70-130
1,2, 3 Trichlorobenzene 5 50U 50U 50U 102 §55-140 104 |55- 140
1,2,3-Tri 004 50U 500 | 500 | 90 175-125 94 |75-125
1,2.4-Trichlorchenzens ] 50U 50U 50U 93 165-135 96 |65-135
1.2.4-Trimethylbenzens g 50U 50U 50U 95 |75-130 9 |75-130
1,2-Dibromo-chloropropans 004 NA A
1.2-Di 0.0006 N K
1,2-Dichlorobenzene 1 o7 {70-120 101 {70-120
1.2 Dichlorosthane 06 99 [70-130 103 |70-130
1.2-Dichloropropane 1 68 §75-125 71 |75-125
1,3 5-Trimethylbenzane 5 50U 92 |75-130 9% |75-130
1,3-Dichlorobenzene 1 o [75-125 97 |75-125
1,3-Dichloropropane ] 99 {75-125 98 {75-125
1,4-Dichlorobenzene 3 50U 93 175-125 9 |75-125
1,4-Diaxane NEV 100 U 72 fro-130 78 |mo-130
{2-Butanone 50 50U 65 130-150 65 |30-1%0
2-isop 5 50U 91 175-130 95 |75-130
2-Hexanone 50 NA NA NA
4-Methy-2-pentanone NGV 50U 92 le0-135 98 |60-135
Acstone 50 50U 66 [40-140 6 |40-140
B 1 50U 67 A 180120 68 |80-120
Bromachioromethane 7 NA A A
[Bromedichioromethane 50 NA NA NA
Bromoform 50 NA NA NA
Bromomethane 5 NA NA NA
Carbon disulfide 60 50U 50U 50U 57 j35-180 57 |35- 160
Carbon 5 50U 50U 50U 8 le5-140 g8 |es-140
Chicrobenzene 5 50U 50U 50U 92 180-120 9% |a0-120
Chiorosthane 5 NA NA HA NA NA
Ckonaform 7 092 J 077 J 164 79 j65-135 81 165-135
Chioromethane 5 NA NA NA NA NA
cis-1,2-Dichlorosthens 5 214 50U 50U 69 ~170-125 70 |70-125
eis-1,3-Dichloropropene 04" NA NA [ N N
Cyclohexane NGV A NA [ N 4
Dibromochisromethane 50 50U 50 U 50U 50U 102 {60135 102 |60-135
Dichlorodiflucromethane 5 MA NA HA NA NA NA
Ethylbenzene & 50U 50U 50U 50U 91 175-125 89 |75-125
isap & 50U 50U 50U 50U 95 |75-125 94 |75-125
i p-Xylene g A A NA N, N N4
[Methyl acstats NEV NA NA NA NA NA NA
Methyd tert-butyl ether 10 50U 50U 50U 50U 75 Jes-125 78 |65-125
Misthyloycioherane NEV MA NA NA NA NA A
Methyiens chioride 3 50U 50U 50U 50U 61 [85-140 64 |55-140
n-Butylbenzens 5 50U 50U 50U 50U 85 {70-135 88 |70-135
n-Propyibenzens & 50U 50U 50U 50U 88 {70-130 92 |70-130
e 5 50U 50U 50U 50U 89 |70-125 g2 |70-125
o-Kylene o MA A N N NA NA
Styrene 5 50U 50U 50U 50U 8§ 165-135 88 |65-135
tert-Butybenzene g 50U 50U 50U 50U 93 |70-130 96 |70-130
Tetrachlorosthene 5 M0 | 10 | 12 2 81 {45-150 a0 145-150
Toluens G 50U 50U 50U 50U 68~ |75-120 71 |7s-120
rans-1,2-Dichloroethens 5 18 50U 50U 50U 61 160-140 63 |80-140
rains-1,3-Dichioropropens 04 NA NA NA A N N
Trichloroethens 5 57 45 50U 50U 60 170-125 71 {70128
Trichlorofuoromethane 5 MA i [ N N
inyl chionide 2 . Bpu 50U 50U | 69 {50-145 72 150-145
Xyfene (Total) & 50U 50U 50U 50U M fe1-1 94 81-121
MNotes:

All results are m micrograms per liter (pg/L) or parts per biion (ppb).

Analytical results are compared against NYSOEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1908 Ambient Water Qualty Standards.
NGV - No Guidance Value provided by NYSDEC T.0.GS. 1.1.1,

HA - Not analyzed.

[Bold - Indicates analyle detected by laboratory.

Shaded - Indicates the reported value exceeds the assocated T.0.G.5. value.

U - Not detectad at laboratory method datection limit.

J - Data indicates the presence of a compound that meets the identification criteria. The result is less than the quantitation limd but greater than MOL. The o Given is an approi value.
D - Indicates analysis performed undar secondary dilution.

E - Indicates reported concentration was outside calibration limits.

* - Indicates the principal crganic contaminant standard for grounchwater of 5 pgiL applies to this substance.

" . Applies to the sum of cis- and trans-1,3-Dichloropropena.

*- Indicates percent recovery was outside of the laboratory quality control limits.

NAMYSDEC 2008 Contracts\28 - 192 Ralph Avenue Ofi-Site Plume Trackdown!Reports\RITables\Ralph Ave Tables 1-6.xdsx Page 4 of §



Table 2

ar ¥
VOCs by Method 8260
192 Ralph Avenue Off-Site Plume Trackdown
September 2012, February 2013, and September 2013

SiteID]  Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Field Sample D] T Blank | Trip Blank 021243 Trip Blank 021343 | Trip Blank 091013 | TB 091213
Bample Date 1972012 2122013 2132013 9102013 122013
NYSDEC TOGS 1.1.1
Groundwater Quality Trip Blank Trip Blank Trip Blank Trip Blank Trip Blank
Analyts Standard
1.1.1-Trichlorosthane 5 10U 50U 50U 50U 50U
1.1,2 2-Tatrachloroethane 5 10U 50U 50U 50U 50U
1.1,2-Trichloro-1,2_ 2-4rifluorosthane & 10U S0V sou s0U 50U
1.1,2-Trichloroethane 1 10U NA& NA A M
1.1-Dichioroethane & 10U S0V sou 30U 50U
1.1-Dichlorcethene 5 10U 50U 50U 50U 50U
1,2 3-Trichlorobenzane 5 10U 50U 50U 50U 50U
1.2,3T 0.04 NA [ 500 T 50 ] seu
1.2 &-Tnchlorobenzene o 10U souU s0u 50U S0U
1.2 4-Tnmethylbenzene 2 HNA Sou s0u s50U 50U
1 2-Dibrome-F-chloropropans 0.04 10U [m
1_2-Dibromesthane 0.0006 10U
1, 2-Dichlorobenzene 3 10U
1.2.i 08 _ tou
1.2-Dichloropropane 1 1ou
1.3 5-Trmathylbenzens 5 HA
1.3-Dichlorobenzane 3 10U
1.3-Dichloropropane - NA
1.4-Dichlorobenzena 10U
1 4-Dioxane NGV 100 U
2-Butanone 50 50U
4-isopropylicluene 2" A
2-Hexanone 50 50U
4-Methyl-2-pentancne NGV 50U
Acetone 50 50U
B 1 070U
Bromochloromethane g 10U
B L 50 10U
[Bromaform 50 10y
[Bromomethane 5 10U NA& NA HA MNA
Carbon disufide 60 10U 144 50U 50U 50U
Carbon tetrachloride 3 10U s0U 30U s0u 50U
(Chilorob i 10U so0uU s0U 30U 50U
(Chloroethane 5" 10U N& HA HA NA
Chilorufurm 7 1.0U 50U 5.0 U 50U 50U
Chioromethans 5 10U NA HA HNA NA
cis-1,2-Dichlorosthens i 10U s0U s0U 30U s0U
cis-1,3-Dichloropropene 04 U NA NA NA A
G NGV 10U MN& NA NA N
[Dibromachloromethane 50 10U 50U 50U 50U 50U
Dichlorodifiucromethane 5 10U N& NA NA MNA
Eshylbenzens o 10U S0U sou sou S0U
lsop & 1oy S0U sou s0U S0U
m,p-Xylene i 1ou N& NA N&
[Methyl acetate NGV 10U NA HA NA
Methyl teri-butyl ether 10 10U S0U s0U
Methylcycchexane NGV 10U NA HA
[Methylene chloride & 10U 50U 50U
n-Butylbenzene 5 A 50U 50U
n-Propylbenzene 5 NA 501 50U
58 o HNA so0U 30U
o-Xylene 5 10U ) NA
Styrane 5 10U 50U 50U
tert-Butylbenzene 5 MA 50U 50U
Tetrachloroethena 5 10U 50U 184
Taluene i 10U 50U 50U
trans-1,2-Dichloroathens 5 10U 50U 50U
trans-1,3-Dichloropropene 04" 10U NA&, NA
Trichlorosthens 5 10U 50U 50U
Trichlorofiucromethane o 10U N& NA
Vinyl chionde 2 10U [ 50U A0U
Xylene (Tolal) & HA souU 30U
Motes;

All results are i micrograms per liter (pg/L) or parts per bion (ppb).

Analytical results are compared against NYSOEC Division of Water Technical and Operation Guidance Series (T.0.G.5.) 1.1.1 June 1008 Ambient Water Quality Standards.

NGV - No Guidance Value provided by NYSDEC T.O.GS5. 1.1.1.

NA - Not analyzed.

Bold - Indicates analyle detecied by laboratery.

Shaded - Indicates the reported vakue exceeds the associated T.0.G.5. value.

U - Mot detected at laboratory method detection limit.

J - Data ndicates the presence of a compound thal meets the identification criteria. The result is less than the quantitation limit but greater than MOL. The

D - Indicates analysis pedormed under secondary ditution.

E - indicates reported concentration was cutside calibratien limits.

* - Indicates the principal orgaink inant standard for g of 5 pgrL applies to this substance.
*" . Applies to the sum of cis- and trans-1,3-Dichloropropena.

*- Indicates percent recovery was outside of the laboratory quality control Bmits.

NAMYSDEC 2008 Contracts\28 - 192 Ralph Avenue Ofi-Site Plume Trackdown!Reports\RITables\Ralph Ave Tables 1-6.xdsx

given is an app

valug.

Page 50f 5



URS CORPORATION PAGE  _ OF13

JoB No. 60508882

DATE: 06/06/17
PROJECT: 192 RALPH AVENUE SITE MADE BY: EAH
SUBJECT: PERMANGANATE INJECTION CALCULATION CHKD BY:

Figure 1

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\Ralph Ave Formal Calculations -
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Site ID| MWV-1 Site ID MW-2 LEGEND
Field Sample ID]  MwW-1021213 Field Sample ID| Mw-2 021213 @W-5  MONITOR WELL
Sample Date 2/12/2013 Sample Date 2/12/2013 © F2-5  PIEZOMETER
NYSDEC TOGS 1.1.1 NYSDEC TOGS 1.1.1 = MONITOR WELL
Groundw ater Primary Groundwater Primary VOC DETECTIONS
lity Standard i
Chl Afnalyte - 7 — 374 Analyte Quality Standard | Vo6 DETECTONS
oroform .
NYSDEC TOGS 1.1.1 " Chloroform L i AREA OF PLUME TO BE TREATED
Groundwater Primary Tetrachloroethene 5 20J LOCATION OF RUECTION WELLS
Analyte Quality Standard Trichloroethene 5* 0.56 J
Chloroform 7 29
Tetrachlorcethene 5* 9.0
NYSDEC TOGS 1.1.1
Groundwater Primary
Analyte Quality Standard
_ =
M AC(ﬁV\ST. \ MACON S’V Chloroform 7 10
( Tetrachlorcethene 5* 6.1
NYSDEC TOGS 1.1.1
Groundw ater Primary Duplicate
Quality Standard NOTES:
Analyte 1. North orientation and coordinates are referenced to
Chloroform 7 12 12 Grid North and are based on the New York State
MW Plane Coordinate System, Long Island Zone, NAD 83
Tetrachloroethene 14 14 SB-My-2 obtained from GPS observations made on February
J L 20, 2013 and
SB—MW-1 NYSDEC TOGS 1.1.1 2. Al andlytical results are in micrograms per liter
) MACDONOUGH ST. / MACDONOUGH ST. Groundwater Primary (ug/L) or parts per billion (ppb).
Site ID MW-3 MW-3 MW-3 y Analyte Quality Standard
Flelsd Sar:'p::altD MW-3 021213 | GW Duplicate-1 | MW-3 091013 PZ-5 Chloroform 7 10
ample Date 2/12/2013 2/12/2013 9/10/2013 - Tetrachiorosthene 5 24
NYSDEC TOGS 1.1.1
Groundwater Primary Duplicate Primary
Analyte Quality Standard PZ-1
Chlorof 7 8.3 8.3 7.7 :
- torohcl)rm " . ~ - - . Site 1D MW-5 MW-5
etrachloroethene *
Trichioroeth - 0.61 0.600J 5.0lU N E Field Sample ID] Mw-5 021313 | MW-5091213
richloroethene X i )
o] DECATUR ST. - SB—MW—5 \ DECATUR Sanmple Date 2/13/2013 9/12/2013
&) s 1. 4 NYSDEC TOGS 1.1.1
: Groundwater Primary Primary
[N E Analyte Quality Standard
Chloroform 7 20J 29J
cis-1,2-Dichloroethene 5% 0.83J 1.6J
Tetrachloroethene 5% 72 140
NYSDEC TOGS 1.1.1 _ ) Trichloroethene 5 14J 2.8J
Groundwater Primary Primary
Anal Quality Standard J L
Chloroforma e 7 2.6 274 e/ < SB e
- : M BAINBRIDGE ST
cis-1,2-Dichloroethene 5 6.0 144 BAINBRIDGE /S'f . - = )
Tetrachloroethene 5* 320D 42 B ] (
Trichloroethene 5* 6.5 14 J Site ID MVV-8 MVV-8
| l / Field Sample ID|] MW-8 021313 | MW-8 090913
Site ID MW-4 MW-4 / Sample Date|] 2/13/2013 9/9/2013
" NYSDEC TOGS 1.1.1
Field Sample ID|] MwV-4 021213 MvV-4 090913 Groundw ater Primary Primary
Sample Date 2/12/2013 9/9/2013 Lo lul 16 Analyte Quality Standard
N“:EC ‘;‘OGT“ ori ol i R 1141 Chlaroform 7 5.3 374
roundwater rimar rima
Analyte Quality Standard Y i SB-MW-9 ﬁHAUNCEY Tetrachloroethene 5 19 15
Chioroform - 260 o1 e-12 ? Trichloroethene 5* 0.53 J 50 U SCALE
cis-1,2-Dichloroethene 5* 15J 50U ﬂ—l
Tetrachloroethene 5* 97 50 Y 200 400 FEET
Trichloroethene 5* 20J 0.86 J e .
o URS Corporation
Site 1D MW-7 MW-7 Duplicate 01 site ID V-9 $MW 5 Site ID) MW-10 MW-10
Field Sample 1D} M7 021313 | MV-7 091013 | - Duplicate O1 Field S: IIe ID| MW-9 0;1313 MW-9 05_91013 Field Sample ID| MW-10021313 | MW-10 091013
sanple Date|  2/13/2013 9102013 91012013 B Sanp s ) ) S 'I"’D ” ) ) NEW YORK STATE DEPARTMENT OF
NYSDEC TOGS 1.1.4 Sample Date| 2/13/2013 9/10/2013 ample Date 2/13/2013 9/10/2013 ENVIRONMENTAL CONSERVATION
Groundwater Primary Primary Field Duplicate NYSDEC TOGS 1.1.1 NYSDEC TOGS 1.1.1 192 RALPH AVENUE OFF-SITE PLUME TRACKDOWN
Analyte Quality Standard Groundw ater Primary Primary Groundwater Primary Primary
Analyte Quality Standard Analyte Quality Standard
Chloroform 7 0.69J 059J 0.60J FIGURE 5-3
i1 2-Diohioroethene 5 294 451 14 Chloroform 7 12J 0.92J Chloroform 7 0.77 J 16J
= . - - is-1.2-Di - . ALTERNATIVE 4 TREATMENT LOCATION
Tetrachioroathens 5 280D 230D 270D cTzlst 1,2h:3|chlfhroethene :* 11::) J 123; J Tetrachloroethene 5 12 22
etrachloroethene
Trichloroethene 5* 5.9 6.1 6.0
trans-1,2-Dichloroethene 5* 1.8J 50U 192 RALPH AVE
Trichloroethene 5* 3.7 45J BROOKLYN, NEW YORK




FEASIBILITY STUDY 192 RALPH AVENUE SITE

APPENDIX B

COST ESTIMATES

URS CORPORATION
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192 Ralph Ave FS
Permanganate Injection
192 Ralph Ave FS

Construction Cost Estimate
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DRAFT

by: RIP 06/27/17

ckd by: AJZ 06/27/17

CAPITAL COST ITEMS
ONIT PRICES ALT 2 ALT 3 ALT 4
UNIT PRICE
ITEM FROM TOTAL TOTAL TOTAL PRICE
NO. DESCRIPTION UNIT ATTACHED EST QTY PRICE ($) EST QTY PRICE ($) EST QTY %)
BACK-UP
uc-1 Site Services Day NA 0 $ - 1 $ 83743 1 $ 230,642
UC-2 | Injection Well Installation LF $ 150 0 $ - 3,000 $ 450,000 7,500 $ 1,125,000
uc-g | SodiumPermanganate | .00 o 6.50 0 155,890 483,542
Injection (10% Solution) - $1,013,285 $ 3,143,023
uc-4 Health and Safety Day | $ 250 0 - 245 $ 61,250 618 $ 154,500
LS-1 | Mob/Demob & Site Prep LSulIJTr]T? NA 1 $ - 1 $ 83,743 1 230,642
. Lump .
LS-2 Site Survey Sum varies 0 $ - 1 $ 60,000 1 $ 100,000
Lo Lump .
LS-3b | Performance Monitoring Sum varies 0 $ - 1 $ 77,319 1 $ 77,319
SUBTOTAL $ - $1,829,339 $ 5,061,126
CONTINGENCY (15% of Subtotal) $ - $ 274,401 $ 759,169
GRAND TOTAL $ - $2,103,740 $ 5,820,295
[ ]Highlighted item = 5% of total of all non-hilighted items
O&M ITEMS
. o Lump
LS-3a Baseline Monitoring sum $ 13,000 1 $ 13,000 1 $ 13,000 1 $ 13,000

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS Cost Estimate.xls
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(1) Baseline Monitoring - Baseline monitoring shall be performed prior to any injection
and performance monitoring. Also perform baseline monitoring for Alt 2 - Institutional
Controls only.

(2) Performance Monitoring - After each injection event, perform 5 rounds of
monitoring to consist of one round per each of 5 months then a 6th round/month (just
prior to the next injection event) that shall also include monitoring of VOCs, metals and
alkalinity.

(3) Injection Events - Two (2) injection events shall be performed for Alts 3 and 4.

05 -]

0
(5) Injection Well Type and Depth: Assume all wells are 60 feet deep and "singles" (i.e., not nests
of two or three at variable screen depths).
2-inch diam Sch 40 PVC casing
Sch 40 PVC continuous wrap screen, approx 20 ft long
Flush mount road box at surface

(4) Permanganate - Inject at 10% solution.

(6) Monitoring Wells:
> There will be no new monitoring wells constructed for any Alt
> There are nine (9) existing monitoring wells and these will be the only wells monitored
for all Alts.
> 8-inch diam bore hole

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS
Cost Estimate.xls Basis



192 Ralph Ave FS
Permanganate Injection

Site Services

By: RIP Cked By: AJZ
Date: 6/27/2017 |Date: 6/27/2017
Bid Item Description of Bid Item Unit of Measure
UC-1 Day

Limited to 5% of bid amount per Measurement and Payment spec
Total of cost items exclusive of

UcC-1 Site Services
and LS-1 Mob/Demob & Site Prep

which are the two "limited to 5% of bid amount items"

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS

Cost Estimate.xls
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192 Ralph Ave FS
Permanganate Injection

By: RJP Cked ByAJZ
Date:  6/27/2017|Date:  6/27/2017

Bid Item Description of Bid Item Unit of Measure
uc-2 Well Installation LF

2017 project in Brooklyn for installing 18 borings using sonic method @ 70 LF = 1,260 LF. Work included
mob/demob, permits, 2-in diameter Sch 40 PVC screen and casing, road box surface, containerize cuttings

and water/move drums, well development, decon, and grout.

Cost was $177,000, which equates to $140/LF.

Injection Well Quantity:
# Wells Length (LF) Total (LF)

Alt 2 0 NA 0
Alt 3 50 60 3,000
Alt 4 125 60 7,500
say S 150 perlF

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS

Cost Estimate.xls
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192 Ralph Ave FS
Permanganate Injection

By: RIP Cked By: AJZ
Date: 6/27/2017|Date:  6/27/2017

Bid Item Description of Bid Item Unit of Measure
UC-3 Sodium Permanganate Injection (10% Solution Gallon

(1) Recent Carus quote (below) for 10% permanganate delivered $5.50 per gallon

(2) Labor Add for injection $1.00 pergallon
TOTAL $6.50 per gallon

(1) Material Cost Delivered at 10% Solution
Reference Carus 2017 Quotes.
Assumes shipped to local "tolling partner" at 40% solution that will deliver it

to site at 10% solution.

Alternate 3 is grand total 156,000 gallons divided into two injection events of
78,000 gallons each event - so for each injection event this would translate to
20 truckloads (over 33 days per Tab "UC-4".).
(78,000 gallons)/(4,000 gallon truck) = 20 truckloads.
So this is roughly one truck load every 1-1/2 days.
Price Quote of $412,723 for 78,000 gallons= S  5.29 per gallon

Alternate 4 is grand total 485,000 gallons divided into two injection events of 243,000
gallons each event - so for each injection event this would translate to 60 truckloads
(over 107 days per Tab "UC-4").
(243,000 gallons)/(4,000 gallon truck) = 60 truckloads.
So this is roughly one truck load every 2nd day.
Price Quote of $1,256,689 for 243,000 gallons = $ 5.17 pergallon

(2) Labor Cost Per Gallon:
Ref. Tab "Table 1" for manhours required to inject permanganate.
Use Alt 3, for example, it takes 467 manhours per each of two injection events, or total of
(467 x 2 =) 934 manhours to inject 155,890 gallons of 10% solution.
Thus, 934 manhours x $100/hour = $93,400
div by 155,890 gallons = $0.60/gallon
Use $1.00 per gallon for labor.

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS
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192 Ralph Ave FS
Permanganate Injection

By: RJP Cked ByAJZ
Date:  6/27/2017|Date: 6/27/2017

Bid Item Description of Bid Item Unit of Measure
uc-4 Health and Safety Day

Ref. vendor quote (attached) from similar project/location and construct 60 wells.
[$ 250 perday |
Basis was for 300 days to address well construction plus 2 to 3 injection events.

On site effort will be required to construct injection wells, inject wells, and for monitoring.

(1) Injection Well Construction.
It takes 3 days to install each 60-foot well: 2 days to install plus one day to develop.

Alt 3: So 50 wells takes 150 days. Include mob/demob, say: 155 days
Alt 4: So 125 wells takes 375 days. Include mob/demob, say: 380 days

(2) Well Injection (There will be 2 injection events for Alts 3 and 4)
Ref Tab "Table 1" for manhours per each injection event, for 2-man crew.
Alt2  (noinjections)
Alt3 467 manhours ... div by 2 men ... div by 7hrs/day = 33 days (or 66 days for 2 events)
Alt4 1,500 manhours ...div by 2 men ...div by 7hrs/day = 107 days (or 214 days for 2 events)

(3) Performance/Baseline Monitoring: (Ref Tab "Table 2")

# trips # days per trip Total days
Alt 2 1 2 2
Alt 3 12 2 24
Alt4 12 2 24
(4) Grand Total (1) thru (3) Above:|Alt 2 2 (no well constr or injections for Alt 2)
Alt 3 245 (155 plus 66 plus 24)
Alt4 618 (380 plus 214 plus 24)

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS
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192 Ralph Ave FS
Permanganate Injection

By: RIP Cked ByAJZ
Date:  6/27/2017|Date:  6/27/2017

Bid Item Description of Bid Item Unit of Measure
LS-1 Mob/Demob & Site Prep Lump Sum

Limited to 5% of bid amount per Measurement and Payment spec
Total of cost items exclusive of

ucC-1 Site Services
and LS-1 Mob/Demob & Site Prep

which are the two "limited to 5% of bid amount items"

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS
Cost Estimate.xls LS-1



192 Ralph Ave FS
Permanganate Injection

Bid Item

LS-2

By: RIP Cked ByAJZ
Date: 6/27/2017|Date: 6/27/2017
Description of Bid Item Unit of Measure
Site Survey Lump Sum

00 N O Ul b WN

Refer to attached price quote from Naik Group from 2010 project which is for the following:

Services include the following:
1.

. Pre-stakeout of 60 wells

. Surficial features locating

. Public right-of-ways

. Locate as-built x-y-z of constructed wells

Establish survey control

. Base map preparation
. "Normal" constr. Coord. with Prime Contractor, Engineer, and Municipalities
. Typical construction submittals such as electronic files and field notes

Cost Quote = $57,900  for 60 wells and misc

Say S 5,000 Alt2 (9 wells)
Say $ 60,000 Alt3 (50 wells)
Say $§ 100,000 Alt4 (125 wells)

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS
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192 Ralph Ave FS
Permanganate Injection

By: RIP Cked ByAJZ
Date: 6/27/2017|Date:  6/27/2017
Bid Item Description of Bid Item Unit of Measure
LS-3a Baseline Monitoring Lump Sum

Field Effort:
For 192 Ralph Avenue site, cost per trip:
(a) LABOR: Monitoring manhours for 9 locations: (2 people x 2 days x 12 hrs/day =) 48 hrs per trip

Assume local crew. x$100/ S 4,800 (a)
(b) EQUIP RENTAL and SAMPLE PICK-UP:
Equipment Rental (for 2 days): Rate_ No. Total
Water level meter S 25 2 S 50
Field parameters S 125 2 S 250
Tubing (540 LF) S 850 umpsur $ 850
Colorimeter S 30 2 S 60
Turbidity meter S 25 2 S 50
Bladder pump S 50 2 S 100
Compressor/controller for bladder S 80 2 S 160
Nitrile gloves S 15 umpsur S 15
PID rental S 75 2 S 150
S 1,685
SubTotal S 6,485
per trip
Courier cost for lab to pick up samples from site S 200
Total S 6,685 (b)

Say S 11,485
field efi per trip

Equipment rental prices assumes/includes equipment being delivered to site.

(continued)

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS
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192 Ralph Ave FS

Permanganate Injection

By: RJP

Cked ByAJZ

Date: 6/27/2017 [Date: 6/27/2017

Bid Item Description of Bid Item

Unit of Measure

LS-3a Baseline Monitoring Lump Sum
Lab Effort:
See Tab "Lab Unit Prices" for lab costs
2017 No Cost

Average cost for:
TCLVOC by SW846-8260B S 71
TAL Metals by SW846-6010B/7470A/7471A S 102
Alkalinity by EPA 310 S 14

S 187 9 S 1,683
Lab Color by SM 2120B S 12 9 S 108
Total S 1,791

say S 1,800
pertrip  lab cost

Total Field plus Lab

say

$ 13,285

[s 13,000 Jper trip
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192 Ralph Ave FS
Permanganate Injection

RJP

6/27/2017

Cked By:
Date:

AlZ
6/27/2017

By:
Date:
Bid Item Description of Bid Item
LS-3b Performance Monitoring

Lump Sum

Unit of Measure

Ref. Tab "Table 2" for requirements.
Field Effort:

Performance monitoring field effort will be same as baseline monitoring (same # wells/samples).
Thus use baseline monitoring field cost to represent performance monitoring cost:

$ 7,000 per trip

Total, Field
# Trips Cost Field Total Lab (below)[ plus Lab
Alt 2 0 $7,000 S - 0 S -
Alt 3 11 $7,000 S 77,000 S 319 ($ 77,319
Alt4 11 $7,000 $ 77,000 S 319 | S 77,319
Lab Effort:
See Tab "Lab Unit Prices" for lab costs
2017 No. Cost

Average cost for:
TCLVOC by SW846-8260B S 71 1 S 71
TAL Metals by SW846-6010B/7470A/7471A S 102 1 S 102
Alkalinity by EPA 310 S 14 1 S 14
Lab Color by SM 2120B S 12 11 S 132

S 319

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS Cost
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192 Ralph Ave FS
Permanganate Injection

Average Turnaround Time premium
24 hour = 89%

48 hour = 62%

72 hour = 40%

1 week =18%

2 week=7%

NYSDEC ASP Category B deliverables

By: GK RIP
Date: 6/8/2017| 6/27/2017
Lab Unit Prices
2013* 2017

Average cost for:
TCLVOC by SW846-8260B = $67 S 71
TAL Metals by SW846-6010B/7470A/7471A = $96 S 102
Alkalinity by EPA 310 = $13 S 14

Total $176 S 187
Lab Color by SM 2120B ........ccccoevuevvrveeennennn. S11 S 12

(Add sample frequency of 5% for Baseline testing for MS/MSD's ... i.e., 5% mark-up)

* 2013 averages based on 9 bid responses for NYSDEC Standby Contract D007622, May 2011,
rounded up to the nearest dollar. Prices for soil and water are the same.

J:\Projects\60508882_ralphavefs\400-Technical\431-Technical Area 1\Alt 3 and 4 Calculations\192 Ralph Ave FS

Cost Estimate.xls

Lab Unit Prices



Injection Manhours

by: RIP 06/27/17
ckd by: AJZ 06/27/17

Alternative 3

Volume 10% @ 8 gpm
Permanganate |required Manhours per
# of Solution, All injection hrs # of Injection Event
Injection [Events in Total |per well Productivity |Injection |(assume 2
Wells (Gal) (Hrs) Reduction  [Events person crew)
50 155,890 7 0.75 2 467
Alternative 4
Volume 10% @ 8 gpm
Permanganate |required Manhours per
# of Solution, All injection hrs # of Injection Event
Injection |Events in Total |per well Productivity |Injection |(assume 2
Wells (Gal) (Hrs) Reduction  [Events person crew)
125 483,542 9 0.75 2 1,500
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Monitoring Schedule

by: RIP 06/27/17

ckd by: AJZ 06/27/17

BASELINE PERFORMANCE (11 Trips for Alts 3 and 4; no trips for Alt 2)
Baseline Prior to
Monltorl_ng I_:’rlor Post-Injection Monitoring 2r_1d . Post-Injection Monitoring
Frequency of Groundwater Sample to 1st Injection Injection
Collection Event Event
Month 6
Parameters Month 1 [Month 2 |Month3 |Month 4 [Month §(approx) [Month 1 |Month 2 Month 3 |Month 4 [Month 5
LAB: VOCs, Metals, Alkalinity X X
LAB: Color X X X X X X X X X X X X
FIELD Parameters (pH, DO,
- s X X X X X X X X X X X X
ORP, Specific Conductivity)
" Total # of
# Wells Total # of |Sample
Prior to Injection Events Samples [Locations
Baseline Monitoring Wells 9 9 9
Alternative 2 Mon Wells 9 9 9
Alternative 3 Mon Wells 9 9 9
Alternative 4 Mon Wells 9 9 9
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Cost-Plus-Fixed-Fee Subcontract
Standby Contract C007540

Name of Subcontractor Service to be Performed Subcontract Price
Naik Consulting Land Survey & Drawing $57,898.44
Consulting Group, as work assignments are provided
P.C. (MBE)

A) Direct Salary Costs

Professional Labor Ave. Reimbursement Est. No. of Total Est. Direct Salary
Responsibility Level Classifical Rate ($/Hr.) Hours Cost (Ave. Reimb. Rate x
Est. # of Hrs.)
Project Manager A VIl $50.00 34 $1,700.00
Engineer AV $42.00 76 $3,192.00
Surveyor / Party Chief Al $31.67 232 $7,347.44
CADD Manager NI $31.20 27 $842.40
CADD Technician NI $28.00 87 $2,436.00
Instrument Technician N |l $25.50 232 $5,916.00
Engineering Tech NI $21.16 0 $0.00
Total Direct Salary Costs $21,433.84
Footnotes:

1) These rates will be held firm until December 31, 2010

2) Reimbursement will be limited to the lesser of either the individuals actual hourly rate or the maximum for each labor
category.

3) Reimbursement will be limited to the maximum reimbursement rate for the professional responsibility level of the actual
work performed.

4) Only those labor classifications indicated with an asterisk will be entitled to overtime premium.

5) Reimbursement for technical time of principals, owners, and officers will be limited to the maximum reimbursement rate
of that labor category, the actual hourly labor rate paid, or the State M-6 rate, whichever is lower.

6) The maximum rates in each labor category can be modified only by mutual written agreement and approved by both the
Department and the Comptroller.

7) This footnote applies to Schedules for year 2 thru 7 only. If the U.S. cost-of-living index increases at a rate greater than
5% compounded annually, the maximum salary rates will be subject to renegotiation for future years of the contract. There
shall be no retroactive adjustments of payment as a result of renegotiated salary schedules.

B) Indirect Costs

Indirect costs shall be paid based on a percentage of direct salary costs incurred which shall not exceed a maximum of

127.06 % or the actual rate calculated in accordance with 48 CFR Federal Acquisition

Regulation, whichever is lower.

Amount budgeted for indirect costs is: $27,233.84

C) Maximum Reimbursement Rates for Direct Non-Salary Costs

Max. Reimbursement Rate

Item (Specify Unit) Est. No. Of Units Total Est. Cost
1 Overnight mailings, Parking & Tolls at tt w/receipts $1,000.00
2 Average State Mandated Supplemental Benefit $0.00
for field personnel is $7.25/hour $3,364.00
$0.00
$0.00
$0.00
Total Direct Non-Salary Costs $4,364.00
D) Fixed Fee
The Fixed fee is: 10 % $4,866.77

See Schedule 2.10(h) for how the fixed fee should be claimed.
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